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The yield of paddy in this country is far below our requ 
ments and is lower than m many other countries. If we ar€ 
pjoduee all we need we must increase not only the acreage but 
yield per acre, by growing more improved varieties"' and 
manuring them adequately. Here nitrogen, along with ot 
plant foods, is of outstanding value and" applied 
transplanting or before flowering can give greatly enhan. 
yields, k small application after excessive inunda- 
tion revives the crop and frequently means the ■##'l 
difference between a satisfactory out-turn and no 
crop at all. In general not nearly enough use is 
made of nitrogen and it can be profitably employed Wf|!| 
to the improvement of both yield and quality. ' 

This IS one of a series of Fertility announcements published by 

IMPERIAL CHEMICAL INDUSTRIES (INDIA) LTD. 
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PINE- APPLES 

OF 

A A M 

. Famous for their delioious taste and size. Available in three varieties 
which have been selected for early, midseason and late crop. Ail winner 
0 gold medal, silver medal, silver cup and certificate of merit from various 
hruit Shows in different parts of India. 

1. Queen. 2, Mauritious. 3. Q-iant Kew. 

Pine-apples are supplied from 15th June to 15th February. 

Rs. 20 per maund; Rs. 486 per ton. F. 0. R. 

Pine-apple suckers are supplied throughout the year. 

Rs. 22 per 100; Rs. 200 per 1000. F.O.R. 

Apply to— 

MANAGER, 

BARPATHAR PINERY, 
BAEPATHAR, P. o., 

B. & A. Ely., ASSAM, (INDIA). 

SOLVE YOUR FODDER PROBLFWr 

HAVE GEEEN FORAGE ALL THE YEAR ROnKiT ^ 
GROW LUGEKNE, « THE KINtToF FODdSSs ” 

The best Fodder for Cattle and Horses 

. Horses aso Cbitle Grow Sirono by EauNa 

Farmer Azim considered his;oattle verv etprmo* nnfn ■ 

Ott enquiring from Juki he came ^to^know that Tufsik cVttle ® 

(Eajka ghas) grown from Lasminaram’s seeds. oeing fed on LUOEENE 

THE CHIEF FEATURES OF LAXMINARAIN'S LUCERNE 

Laxmmaram’s lucerne seed produces a lucerne with Dlentv ri 

susceptible to attack from insects. Once sown it gives DlentifnlL.,! less 

all the year round for three or four years. Cki land^of green forage 

obtained varying from 400 to 600 maunds per acre of "reen fertility, yields are 

The Lucerne crop produced from Laxminarain’s seel has 

I by Government Military Grass Farms, nai.. “ Vr “S n-t?, ^s?ognis0(l and 



The Lucerne crop proauoeu irom Jjaxminarain’s seed Las ilv..™ / 

approved by Government lOlitary Grass Farms, Dairy Farms 
Remount Depots, Tetennary Hospitals, Viceregal Gardens >4 Farms, Army 

State Forces, etc. _ Colleges, Indian 


Remount Depots, 

State Forces, etc. inciiaii 

Fresh, tested, and best, quality seeds of Laxminaraink 

had from our stock at a. very moderate ' rate .at mum' ■ 

catalogue, ■ found. Sample with 

Alwbest onion seeds at Rs. 2 a pound, carrot seeds at Rs. 2 a nound 

at Be. 1-8 a pound. ^ a pouna ana pure honey 


Apply to 



LAXMINABAIN & SONS, 1 
Lnoerue Seed Merchants, i 
NEEMDOH, central INDIA. 1 
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The Wciodlieai Gommission in their final report made tlie following deolara- 
tioii : The State slionld: reoogniise' its- ultimate raspoM^ 

P^o’^ida enough food for. all. In India the problems of food 
® ' * supply and nutrition are fundamental and mustj.at all time'j' be 

on© of . the primary Aioiioerns of Oentrai, ProTinoial and State GoYernments^h The 
^ GoYernment of India , aeoepting this, oonolusion arrived at by the Oonimissioii have 
^ also, stated that their *''*aim will be not only to remo.Ye. th© threat of faminej but 
".,,, also to .inorease the prosperity of the** cultivaiory raise the levels of consumptioa 
.and create a 'healthy and vigorous population/^ 

In view of the impending, food shortage in this country as well .as through** 
out th© world, the notion wilh therefore, , 'watch ■ with interest the steps which 
Govern'ment will taho in order to impleoient th© declaration stated above. B 

■ ^ seems to us that the matter is very urgent, and that, measui'es to alleYiat© the, 

suflering of the hiiiigry millions, should, be, immediate, . oompreheasive, and stimgi,, 

, . ‘ No half-way measures, we believe, will meet the situation, Th© proHem should 
b© tackled in all fronts,. 

The immediate help 'tlaat appears to b© .available on .the horizon , is ' the 'import 
, ,of wheat from Oanada., Australia, the U. S. A., and other .wheat exporting oountries.. 

It was somewhat, 'OOHifortiBg to learn of the news . coming from ' Canada that ' 
I country has 140 miliion, bushels of v/hoat available -for ©sport during, the next , sis, 
» months. While India’s share of this export may -be, very small,, yet , it, will,, we 
hope, ease the world situation .'SO.m 0 what. 

Another immediuta step is, in our opinion, th© procurement of all available 
food grains, espeoiaily wheat and rice by Central as well as Provinoial govern- 
ments, to be disiribntod throughout the country wherever it is most needed. In 
spite of the very abnormal conditions that prevailed throughout the country 
during the last cropping season, w© believe that with proper distribution of food 
grains available in this country, no part of the country need face the kind of 
0 suflering and starvation that Bengal faced in 194344. Increasing, storage 
facilities controlled by governrneut at key places throughout the country will 
help greatly to oreate oonfldenoe in the mind of the people who may feel iaolined. 
to keep baok what may be a surplus amount of grain for them. These, if 
^ soientifloally managed so that stored grain pests are entirely eliminated, would 

■ greatly towards the amount of food grain which ultimately becomes available 
to the consumer. A.lso, unless proourement is oQmprehensxve so that no loophole 



HOW TOB,MLMiaETaB PilMCLY PAEH.B'USINSSS, 


Mason Va 0 gh. 

AgrkuUuml Engineer^ Allahabad AgneuUural Imtituie. 

' What is the. Boonomio Unit' iii' AgricaliEre ? ” by Mr. 

Arttiiir T, Mosher discussed the impropriety of trying to determine 'artiioially 
the ‘^Eeonoiiiio Unit’'^ for the family size farm. That article pointed out that the 
proper size of farm biisiness Taries aocording to the size of family: and; aooording 
to the personality traits of the members of the family^ and aocording to the types 
of agricultural prodaotion in' which it- is eng'aged. At the same time^ it re- 
cognised 'the necessity of enlarging th© size of praotioally all farm .business in. 
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probably y not^^moi© than 100-125 acres of this was cultivated or roughly four 
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HOW TO ENLARGE THE FAMILY FAEM BUSmBSS j 

2 others with a soiaU inorease frotu the area, addor! i-r> f mi • . 

soiiclatloa of iioMm^s, la the sease of hrino-in® oil w lie© eoa- 

.oge.tab,e.oha.=,,. Oai;?’f:l“S?rfi‘1of ;‘\„TL‘/a“b“t“th: 

necessity of moreasing the siae of farms fhontyh H t»t i? ™ 
politioials to demand aa iaerearin the F “ 

.l.arly how they ..p.oM th, 0 hoj 

to ba euiarged to ‘^eooQomio areas”, fteoeatiy, the ohan^red sitUltiSfinlT il 

units” for thr«^®Tf “co-operatiYe farL” as a means of .-ettfoo. 
units foi the use of large maohinery, It is even being’ i 

pulsion be used to bring about suoh changes, 

„j. tow, oan Indian farms be increased 


in size and to what 
as to t!ie size o£ farms 
- , ^ h have been used, and 
ayerage size of holding^ the area shown by 

per person under oultiYation^ro^rop^ltrtveTlt^ by diSfol^tha 

area by the population. Naturally, the latter is muSh sSr ^ 
Apparently, some speakers and writers tend to use the latter for the 
We Will try to keep the distmotioa clear in the following ; 

area per person of population can be increased by bringing more land 
Itiyation ; if the population increases again, this^wiil fn ^urn again 
• li. area per person unless the bringing of more land under oulfiTrafifn la 
simultaneous y continued. The size of the holding or of the indSual farm 
be increased by jaluomg the proportion of farmers to population that is bv com 
binmg farms and Snding other occupations for the remaining farmers or bv the 

pworsls oultivation to existing farmers or by^ both 

th, ‘ Thrcfc”?)£i?”; 

.^rtAn fit* -f 94; miilioii acres of ‘1 culturable wnafa ” lo 


extent . ^e figures quoted in the past have been confused i; 
at present. Two different figures, each perfectly legitimate, 
often contused for each other. One is the avorai • ® - 
the land records as being held on some basis of 
The other is the area 
cultivated 
the former, 
former. 
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tijES. ; we. rovers.© these flgares, have 25 per cent , of the pofiulatioE engaged 
in agrionlturd and 75 per oant in non-agrioultural GOonpatioES,. we would then 
theoretioally h.ave | as many farmers' as at present and eaohfaroi oonld be 3 
times as large as at present* That would mean farms of 15 to 25 acres ;ior most 
parts of India. Aotually, this situatio.a is oompiioated by the large number of 
landless 'agrioaltural labourers in India. In many oases there , are as .many 
landless la Wrers. as there are farmers having cultivating, rights in land.. It 
would he logical that they 'would be the firs'i, to go into industrial employment 
if such emplcyment were inoreased or that some of them woiild' take, the .places 
of present.*® farmers who 'might prefer .to migrate to industrial e.mployment. 
In any oasojih© .increase in area per farm would not be directly. in proportion to 
the obange of occupation but much less. .Pos.sibly the transfer of 50 per cent of 
the population f .2/3 of the present j' to industrial oooupation 

might double the area per. farm, assuming a stable population. If w© add the 
25 per cam. incimse in cultivated area the new farm might be' as mu oh as 2.5 
times the present area. This is a useful inorease in the farm' business but "wO'Uld 
still leave '-he farms in the olaesifioation of small farms. 

iHCteasilig the Farm Business through Impfoved luiplemejats. 

The eSect of the implements used on the size of the farm business— on the profit 
derived from a ho'lding—has not had much attention in India*. In fact, the 
common attitude of agricultural workers has often been that it is *'®iiiipoBsiM©’^ 
to get- along without the old wooden plough and that improved implements . .were 
comparatively unimportant. This is. a mistaken view. '/ While no on© Implement 
wiU entirely substitute' for .' .the , old 'wooden ploughj a 'comparatively simple' 
and low cost 'set ' of ©pipment 'wiil do every thing the wooden plough will do^ will 
do it better and will do some things the wooden plough cannot. With such a 
set, the farmer can cultivate 2 to 3 times the area now commonly cultivated 
as on© farm, thus making it possible for 25 per cent, of the present population to 
cultivate the available area suitable for cultivation, inoluding the po.ssible. ex- 
tension of cultivated area. 

With mechanised power equipment— tractor drawn equipment— it is possible 
fo.r one man to handle up to 150 acres of mixed crops in guitabi© rotations 
annually, or 5 to 10 tim.©B.'as much as he can with simple s.mall animal' drawn 
equipment. This also means that the population ongagei in agrioulture could 
b© proportionately reduced. This may or may not be desirable,. , Some, of the 
implications of this are discussed in the third article of this series, ' '*®The Oo* 
operative Farm, Is it the Solution of India’s Agricultural Problem There, is: 
'not space to discuss it here ; some. implications of these 'changes will be. discussed- 
briefiy -at the end of this article. ■ . 

The Effect of Iticteasing the Yield per .Acfe.,. 

Th©' size -of th© farm business is determined by the amount ' of. o-rop availabie 
through the year for consumption or sale, not by the. .area.'.eultivate'ti'..' While 
increasing the area cultivated will usually increase the -amount', of',. o.rop produced, 
the same ©jJeot in some degree can be secured by improved.- . 'production per acre. 
Yields in India are in general low. Improved farm p.r.aotioes ,suoh as th© us© of 
improved varieties, better rotations, better soil culture practices and in som,6 
oases other crops than at present grown can in most oases greatly increase the 
total crop yield available from a given holding. The adoption of better varieties 
and of other crops may give increases of 20 per cent, to 100 per cent; or, more ; 
improved varieties are not commonly introduced unless they give at least 25 per 
cent, increase in yield and improved varieties of sugarcane for instance may 
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gm 200 per eent, to §00 per eeni of ,■ the oM' varieties. . Teget&HeSj potatoes, 
sweet potatoes may give several times the food value per acrajp as well as several'. ■ 
times the sale value of grain orops. Better soil ■ culture made possible .by better, 
iiripleiiientsj paitieularly better manuring such as green manuringj^ may double 
the yield of some erops„ The use of oommeroial fertiliser (chemical manures), 
nay in some eases fiirther increase the yield. 

These increases are largely independent of th® area cultivated in that they ' 
esn h& applied to larger or smaller . areas. By the use of suitable oomMnatioHS^ 
c! these meansj it fshtnilci be possible for most farmers to double the .size of their 
mriii oiisiiiess. Some of tliam can he introduced with very small iiivest.meiitSj 
others rracli as the pravisi'O'ii of irrigation will require larger investments. 
Practioally any ordinary village farm can' he made to' produce at least twice its 
present output without large investment of any sort. , This is perhaps the place 
where the ordinary farmer by Ms^ own initiative and without the ■ necessity of' 
changing social oastonig and without goverinaeat interferenosj, can inerease his 
laTsi business inooine most. The changes 'Suggested under this head earn all be 
iiarriad out hj the iiadividuah without the necessity for oominiinity or' dovera- 


There 


not seem to ho .any nndesirahie social effects of this 


metliocl of inor 0 asiii.g the farm, business as there seems to be with some other 
inettiods. .. 

Ifi.cteasfjigj tlie Fsiffl Biislaess by Impfovlttg the Efficiency of Mve Stock. • 

India has a large ■ livestock population ' wMoh must be mamtained.o'n the 
lane!.' In aiany ' eas'es^ this live stock' ^ does not contribute to the farm inoome as 
irnicih ' as it 'Should. Many oom-munities keep huSaloe to produce milk 'and' 
biitterfat, oseii, (bullooks) to do the farm work and cows to produce the hullooks. . 
Many animals prodiiee little if aiiytiiiiig beside ■ their hides and bones and the 
conversion of grass into dtmg for fiieL For' the return, the cattle population is 
excessive and food is iackiiig to keep them ail. ' Their value to the. farm enterprise 
can be greatly increased by better feeding- and. by the combiEiag of fuuotions in 
one animal which are now distributed in s.everaL ■ 

The ordinary holding can now support one pair, .of animals. 8iaoe,.work 
aaimals are essential if the farm is to go on, ihey are the first animals kept. 
They are usually inadequately fed and often under developed, due to semi-starva^ 
tioE ciuriiig the growing period. Better cropping and soil manageaieat practioes 
will provide more food through inoreasecl prod.aotioa. ^ Better methods of storing, 
and utilising the food, partioiilarly the roughage, will- further' improve the .value . 
of the feed produced. For this, the silo is. particularly desiraHe. 

There are several combinations of funotio.ti which' can' reduce ' the ■ necessary. ' 
Biiniber of animals to be kept G-ood cows are as efficient in converting ' food into 
milk and biilfcerfst as ate buffaloes. If instead of buffaloes, cows 'are kept, they 
will produce both milk and bulloekso This^^raduotion. in animals will leave more 
food for the remaining animals. Of oourp, it is necessary to ^!iave,good' .animals 
with good feeding and oontrolled breeding to maintain and impro.ve the quality 
of the animals. 

It is possible to still further eombiae .' functions. by .using' milking'.' oows as 
the work animals. This is done on fams in Ea.s tern 'Europe,' With im'proved 
implements, the work on the smaller holdings a'"nd even the enlarged" holdings, 
suggested in the pyeoeding parts of this article,' will .. not require the full tiaie 


giving, if they are reasonably well fed. This should make possible the reduetion 
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of the auiaber of animals now maintained by 50 per cent leaving _ an 
fodder supply for the remainiog population, While tliere^is^ religious prejudioe 
against this arrangementy' there does not seem to be any religious- prohibitioE of 
it in any of the soriptures. 

Where religious sornples. do not interfere^ it may he possible to inerease th© 
farm business fay the keeping of sheep,' fowls^ goats, pigs, rabbits ■ or other' small 
animals for eggs, meat, wool or fur, or other products. These , may b© ■ msed lor 
the farmer’s OWE food' supply or sold. Often a few fowls will produce relatifely 
a large income. 

' Other Ways of Incf easing the Fami Business. 

. Two sub-headings remain in O'ur list of ways of increasing the farm business, 
Increasing the non-human power per farm worker and Developing a well 
integrated and co-ordinated system of farmmg.” The iret has been.' 'discussed^ by 
the author of this paper in other places and will be referred to in th© following 
article on this series on “ The Co-operative Farm.’’ Th© second is too ^long^ to 
discuss here but will be discussed in a fourth article oonol tiding the series. Dp 
till now, agricultural research men and educators in India have largely devoted 
themselves to piecemeal improvements— the development of a new "or improved 
train of a crop or of a single new implement. Th© time has now eom© when more 
attention should be given to th© co-ordination of efforts toward th© development of 
^ynterm of farming^ with th© attempt to find out what is th© limiting factor in, any 
system ’ 'that seems desirable and the eonoentration of effort toward improving ^or 
correcting that factor tO' mak© the system, feasibl©. ' To; do this, w© must ' decide 
what w© want to promote, what is socially desirable and technically feasible : 
under existing 'conditions, ' We should then concentrate our efforts on msticg 
w^hat we. consider, desirable .and 'feasible as ^^eoonomio” as possible. W© need 
planning ’’ of the right type in Indian agriculturai imp rovemeni 

Because of the conditions indicated in the first part of this papery' we ' must ' 
chooB© between (1) relatively small farms 'and (2) a very small percentage of the' 
population in agrioultur©. ' The . average size ,, eannot be, large with the existing 
population and the restricted. area available, if we have ;any considerable percent- 
age of the population in agriculture. 

Agriculture is the one remaining oooupation iii which the individual can 
©seroise Ha individual ingenuity and work alone. Th© family size fa'm has 
human personality values -that are valuabl© and should' be conserved. For 
this reason, I believe that plans for agricultural and industrial devolopmeat 
should be mad© on ' th© basis of no't less than 25 per cent. . of th© populatioE 
remalning in agricultural production. On the basis of family . farms and 25 
percent, of the population in agriculture,' the average siz8'Of lioldiiig could 
be of the order of 3 times the' present, holdings for the present population. Of 
oourse, there will be variation unless .the 'size of , holding ' is' .limited hj law. 
Where conditions are particularly favourable, there will 'he a 'tendency to. sabdi?id® 
the land into smaller holdings ; where conditions^,'are dess .favourable, it will^ b@ 
nmemMj to have larger Aoldinge to get th© same inco.me.,,:' It may be possible 
that for some types of farming, in which I mean to 'include fruit gxomngf : 
dairying and cattle breeding, we will have to have larger areas m €ao,h ; unit, , 
Before ' we 'accept ^of 'afsuiiie the- necessity for such larger units, it would be well 
axamine very carefully what factors we,, think make large 'units '"necessary, 
may be possible to change th© limiting factor by research. So much of what 
we do is the result of habit, empirical and not based on any compelling necessity. 
Th© implements and machines w© us© are so often the result of accident, so far 
as size is concerned. So little of our agricultural practice has been established 
by controlled, research that almost anyjraotice now in use may be i|uestion©ci. 
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If .we decide tliat a oertaiii average size of oaUivation iiait is tlie mo'^t ' , 
praoticabK or sooially the mist desirable ualer existiag caaditioaSj the way to;. 
inaintaitt or to es^feablisli that as the.coiniBoa miiit is to make tliat unit eooao.aii- 
callj feasible or desirable. I doubt the adfisability of any reform whioh must be ' 
brought into efieot largely by oom pulsion. While there are unioabteily igTior.aut. 

'. and unintelligent farmers^ by and large farmers will adopt those uraotioeSj , 
crops and impiemeats wliioh are demonstrated to be useful and desirable teoh- ' 
nicall j , and ec!oiio.mioaily. If compuisiouis neoessary tointrodiiGe .ne.w' praotbev' 
crop or implemeut^ it is probably 'undesirable. If it . is good, demoastratioa of 
its value will be enough, I am entirely opposed to the type of planaiig; whioli 
results in ^deaders” deoidiag what is desirable and then applying eompalsion to ■■ 
bring it into effect. ' l am entirely in favour of that type planniug whioh studies 
all phases of a question or situatioOj finds out the apparent neoessifcies, applies 
researoh and knowledge to the solution, of difficulties and makes pubib .the 
results. I believe in de iiooraoy in economic matters as well as in polities. If 
it is true tiaatj, given knowledge, the Judgment of the people oaa. be trusted in 
political matterSj it is also true that, given knowledge and help, the farmer can 
■be trusted to adopt those practices, crops and implements which give the b8..st 
results, ' If he does not ' adopt them volautarily, there is immediate doubt about 
, their value. 

While ' ih® : larmer should be trusted to adopt what fits, his needs 

when it is brought to Ms attention, he does-, not always know what he needs /most ' 
nor has he the kaowiedge to reason -.out 'what- -.he-. needs .or. .how ' to solve his, 
difficulties. It is the job of the scientist to study the i%T mer% needs, tmik /him, 
to find out the bases of changes needed .and to work out for him the- procedures, ■ 
practices, crops, animals and impiemeuts needed to mak^ the existing or prao-' 
tioable holdings ecoa'imio. Tliese findings must be made known to tko' farmer. 
If h© then does not accept them, 'the first thing to look for is tii© remaining ' 
defect or weakness in the supposed improvement. 

Mr. Moslier dismissed the impropriety, of trying to artificially determine the- 
“boonoQii'O .unit” for the family size farm. ■■ The article . points , out that the area- 
of the farm is one of the factors deteroiiniag the earning power of it but that, 
it may not always be possible or socially desirable to determine the desirable 
size of farm on the basis of its ©arning .po.wer, ■■ It .■w.as .also pointed nut that 
various other methods beside the increasing of th© area . .ma.y be adopted to 
increase the size of the farm busiaess-. - The .earning power of the farm may 
depend more on how it is managed than on its size,. 

The nest articl® will deal with the 0 -i«operati.v© farm and with some of 'the 
difficulties eomiaoniy overlooked by its advocates.' 


■ Only .about 11 per ceiil of the ©arthb total land area, whether it be in the 
hands of oii.r enemies -or our friends, is oap^bl© of --ciiltivati'-m q.'ow or in t'lie 
immediate future. This relatively small' frair meat- of "earth is ■ all the human 
family can draw upon. .At present, ..the’’ other-- "89 .per cent , cam;] ot , furnish man. 
with 111© necessities of life . /Toda ” 
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NOTES ON FUNG-I AND THE WEATHBii AT AlJjALiAUAU 

By 

E, F. VlBTAI;^ 

Alkyhad Agriculturm hMHuie. 


Weather data- oolieoted at; the Alialiabad^ AgricaUural^ lastitiite show ik?iG 
the kliarif (raiiij season) crop season of i9±5 was unusual Icr that area. Hiirni’- 
dit/j rainfali and temperature data ooliected at the Agrinultirrul.^ lusUtute for 
the ^1945 season are shown in Table No. L Gertain fungi^ nonnaliy eousiderei 
as only siprophytio^ were espaoialiy aetife during the latter part^ of August and 
Septemberj whereas other fungi normally present were^eonspieuoiislj absent. 
Unfortunately^ very few data on the bsliawlour of fungi la this area during the 
prerious fiW years are at hand so that there are no oomparaHe observations 
available as standards. The object of these notes will be to shovr possible inflii**’ 
enoes of the weather upon the aotivity of fungi observed on the ' farm in 1945 
kharif season. . 

The data eolleoted by the Institute weather station during the kharif season 
of 1945 are shown in Table No. 1 and for the same period for ill© years 13 10 to 
1944 moliiSiTOiii Tables No. 11, III and lY. The raiiifali is given as total raia« 
fall in inohes, the humidity as the average por cent and the temperature as 
average degrees F, In Tabie^ No. i, the data are for weekly averages and in 
Tables Nos. II, III and lY in terms of monthly averages. Figure No. 1 
graphioally illustrates the weekly rainfall, huniiditj and "temporaturo for the 
lharif season of 1945. 

It will be observed that the rainfall for tii© Miarif seuBon or 1945 was lower 
than for any of the previous 9v8 years A oomparison of the total monthly rain* 
fall of the 1945 season with the six-year average (see botto,:i line or Table No. II) 
will show that only in August and October was there more rain in 1945 than in 
the six-year average. In August there was a diilere-ace o£ ciilj G.OS of nn inch 
but there was nearly three times tli© six-year average raiBiall in Oeiober, 1945. 

A glano© at the humidity data in Table No. lY wdli show that tho lrj!iiidit37 
for 1945 was oonsistentiy lower than for the six«year average. It wss oni average 
of 15.59 per cent and 15.18 per cent lower in the months of July and August 
respectively. Differences for the other months were not- as great but they show 
that the humidity ol the season was lower than aomal. 



KOtESON PONG! AND I'HE WEATHER At ALLAHABAD 

Table' N o. le 


iFcckly RdnfaM^ HmiidUy atul Ram/aU Data for the Period June 26 io Ocif. 27, 1945. 

Colkcted ut Allahabad' AgricuUmal I fiHtihite, ^ 


Period. 

Total Sainfall 
in 

iuclies. 

Average 
Humidity 
in per oent. ' 

, Average 
' temperature ' 
in degrees' Fj. , ^ 

J'l2Q8 26—30 

.. 

1.21 

5 s 

84.3 

July 1 — " . 


i.4l 

55 

86.3 

July 8—14 


1.44 

58.4 

■ 86 8, 

July 15—21 


6.62 

66.4 

81! ' 

July 22—28 . . 

.. 

!.15 

03,8 

86.4 

.Jttl.y 29— Aug. 4 

.. 

2.9 

58 

84.5 

... . ... . 

,, , » 

()..0 

.. 66 

89.1 

Aiig\ 12— !8 


,■'6,89. ■ 

72 1 

84,5 

'Aug. I.,9— 25 


1.86 

■' 73.B ■ 

V' ,;83.2 .. \ 

Ai'ig. 26 — Sepfc.,' I 


1,08 

77.4 

8!.4 , 

Seps. 2— 8 


0.87 

76.1 

83.7 

Sept. 9 -1 5 


, 1.92 . 

83.3 

'81.9 

Sepfc. 16 — -22 

« ® 

0.12 . 

75.7 

' 81.8 

Sept. 26—29 . . 

« fl. 

0.0' 

63.4 „„ 

83,6 

Sepfc. 30 — Qct. 6 


1.10 

73,4 

78,8 

Got. 7—13 

... 

0.28 

. 74.0 

...7,7.7 

Oat;. 14—20 


0,12 

75.5' 

76.8 ; ' 

Get. 2i— 27 


1,46, ■ . 

■ 79.1 . I 

: 70.4 ', 


mxglil be ©xpe'eteil^ witli' low rainfall and Immidity^ t!ie temperature 
wouicl remaiiijiigli. Table No. Ill 'ooEtaiEs the average monthly, temperature 
data for the 8ix»y ear period 1940 to 1945 iEolusim The 'greatest diferenoe in 
teniperature ..between the 1945 season and the' six-year, period was during the 
luonlli of August when the average temper atnre. -was 3.37, degrees above the six* 
year .average. The 1945 season was different frooi.-that of any of the other years ■■ 
under consMeration. . The teinperatiire for the .years 1940 to.194,4 inalnsive dropped 
.from June to^ August^ whereas in 1945 .this, was not . trae. ■ There may have been 
.some finctnatioiiSj as in the ease of 1944, but in each -, year the tempe.ratiire ■ for 
August was lower than that for June of the,' same'-season. The "temperature for 
August,, in 1945, was aofcuallj higher than for June and there .had been a steadf' 
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rise ia temperature for the entire period. Figaro No* I. sho.ws the fliiotuatioris 
for the, period. 

Many of the oommon plant diseases appear to respond to ohanges in 
hnniidity more readily than they do to direct rainfalL Although there ^ was 
relatiYely heavy rainfall daring short period in July and Augustj the humidity 
did. not, 'reach as high as 70 per cent .nntil the third week of Kngm% .after which 
it rose , steadily tintil the, second week of Septembefj when it reached the season’s 
high point of 83,3 per cent. Bat it dropped quickly, so that the average , for the 
month was '3.69 per cent below that of the six-year period. 

During the period of June to September in 1945 there was less activity on the' 
part of the usual leaf spotting fungi than in other years. The abnormally high 
temperature' and the low rainfall and- humidity no doubt acted as, a cheek on the^ ' 

spread of such fungi as Gereospora, PliyllmUda and others. In the Allahabad 

Agricultural Institute area there was not' enough , activity on the, part of these ' 
fungi to provide material for class study, although there was an unofficial report 
that sann-hemp in the Benares area was being damaged by a species of OeMO^oru, 
During the second week of August, 6.89 inches of rain fell and the temperature 
began to drop, with a corresponding rise in humidity. 

Among the fungi normally saprophytic, but found at times mildly parasitic, 
are species of the Ohoamphora. They are usually found on the petals of the 
lowers of bhiodi (olera), brinjal, Cmurbitaeeae^ occasionally on some^ of the 
legumes, such as a and similar ieshy petaled plants. But in 1945, 

was observed on a number of other plants in addition to the ones 
mentioned above. Among these were guara (cluster bean), , alfalfa, ground nuts, 
Amaranthm species., .ff tom ■, species,, castor bean , a wheat seedlings. These / 

infections were leaf and not - petal infections. In the case of the Amaranthm ^ 

species., in the variety garden, 'soaroely a leaf ' remained which was not damaged 
and many were completely destroyed. On the castor bean plants many leaves 
were damaged. In some oases the. entire leaf was rotted. Only sporangiophoree of 
C/eo 3 could be seen when examined under the microscope... ' 
period of greatest damage (the irst two weeks. of 'September) 'the temperature', '. 
ranged between 81 and 83 degrees, and the humidity 'between 7,6 and 83 per cent. '. 
In the case of bhindi, many fruits were damaged. In some oases th,©",' fruit ', w.as 
rotted so that it fell off. On ■ the wheat seedlings in' the ield a species , .of . 

Ohoamphora found and isolated which has the general appearance oi Ckome- 
phora cu€urbitarum{Bmk. &E^Y,) Thaxten It . is believed that this is -the first time 
Ckoamphora has been observed on a cereal in this area. 

Two of the ' common leaf spotting fungi, Cermpora crtmia Saco, and,, 
.C^j^rsoM^a (B.-& 0) Ell, & Bv., which are usually abundant in, September, 
did not appear until th© first of October and the latter fungus' was seen on only a 
few'leaves during that month, - ^ By^^ October, when ' the temperature had dropped 
to below 80 degrees and the activities of the Ohoanephora had declined, the mung 
flQM% {PJiamolm,radiatm) were- attacked by Gereo^pora cruenta. There was a steady 
drop in the temperature thpughout: October until by - the -27th it had fallen to ' 
70.4'' degrees and the humidity stood at 79 per .cent. . 'The mung plants .were, 
severely damaged by the Gercasporay complete defoliation having. -taken ■ place, but,, 
it is doubtful if the damage to the ground 'nuts up to the end of 'the month -of 
October would be as muoh as one per cent, ■ ■ Although' 'there are no data'.'.'ftom''^''' "^ 
previous years to use in comparison, Tables Nos. II, III and IV will show ' ihat '■ 
in no previous season did such a combination' of rainfall, humidity and tempera-® ' 
tur© occur. 

Th© lowering of the temperature in October, -with the ' corresponding ris©" 
in humidity and heavy rainfall, created' a favourable condition for suoli fungi as - ' 
FpiMuMy Rkmetoma^ Fmariumy 8derotmm:md other soil borne pathogens., which 
are commonly found on the root systems of the field crops. By the 15ih of 
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iure for the. entire period. Figare No. T shows the lEotnatioas 

the aommoE' plant diseases appear ■ to respond to ohanges in 
readily than' they do to direct rainfall. Although there was 
fTainlall daring short, period in Jaly and Angmti the' haniidity , 
s high' as 70 per cent: antil the third .week of Aagastj after which 
antil the .'seoond week of September, when it raaohed the season^s 
percent. : Bat it dropped quickly so that the average for the 
per cent .below that of the six-year period, 

period of Jane to September in 1945 there was less activity on, the ' 

1 leaf spotting fungi thaH: in other years. The abnormally high 
I the low rainfall and- humidity no doubt acted as a check on the ■ 
ungi as Oereospom^ Phyllmticta and others. In the Allahabad ^ 
stitute area there' was not enough activity on the part of these 
material for class study, although there was an unofficial report 
in the Benares area was being damaged by a species of Omo^pora. 
id week of August, 6.89 inches of rain fell and the temperature 
ith a corresponding rise in humidity. 

fungi normally saprophytic, but found at' times mildly parasitic, 
t Ghmmphora. They are usually found on the petals of the 
ii (olera), brinjal, Ciieurbitaeeae^ occasionally on some of the 
a Orotahria^ and similar ieshy petaled plants. . But .in 1945, 
)bserved on a number of other . plants in addition ^ to the ones 
Among these were guara (cluster bean), alfalfa, ground nuts, '■ 

, Hibkem species', /castor' bean, and wheat seedlings. These, 
jaf and not 'petal infections. In ' the case of the Amarmtthm 
riety garden, scarcely a leaf remained which was not damaged 
completely destroyed. On the castor bean plants many leaves 
n some oases the entire leaf was rotted. Only sporangiophores of 
be seen when examined under the' miorosoope. During ihe 
st damage (the first two weeks, of September) the temperature 
31 and 83 degrees, and the' humidity between 76 and 83 per cent. ' 
udi, many fruits were damaged. ' In some cases the fruit . was 
fell off. On the whe'at seedlings in the field a species of 
found and isolated which has the ' general appearance of Ohome^ 
(Berk. '&. Bav.) Thaxter. It is believed that this is the first ti'm© 
en observed on a cereal in this "area. 

common, leaf spotting fungi, Cereonpora ermnta Saco, and 
1) Ell.' & Ev., ■ which are usually abundant in September, 
il the first of October and the latter fungus was seen on only a 
that' month, . ^ By^ October, when the' temperature "had .dropped , 
s. and 'the 'activities'- of the had - declined, , the mung 

iiaim) wet e attacked by Gercospora cruenta* ■ There was a steady 
iture throughout October until by the 27tli , it had fallen to ' ■ 
le humidity stood.'at 79 per cent. /■.■ The m.ung plants were 
by the Oerempora^ complete defoliation having taken . place, but 
damage to the ground nuts up to the ' end , of the month of 
8 much SB one per cent. Although there 'are- no data from 
se in comparison, Tables Nos, II, III and I¥ will ■ s'bow that 
m did such a oombination of rainfall, humidity and tempera** ' 

g of the temperature in October, with the ■ corresponding rise 
avy rainfall, created a favourable condition ior such' fungi as 
^ Sehrotmm and other soil borne pathog©ii,s which 

nd on the root systems of the field crops. By the 15th of 
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kOTBS ON FIJKQI AND THE 'WlAtHEE AT Ai:.l.41lABAI>' 

TableNo. II. 

Jfeitf/% Bmnfal! m imimfor tM Fears 19 iO to 1945 

Ociobir tnelumm^ Alialmhad Jgrteuliurai iBdiiuie Farm. 


Augnst I September, October 


1940 , 
1041 ' . 

, 1042 ■ 

, 1043 

,1944 
1945 

i»y©ar average 


TabbbNo, Iff. 

Average Mean Tempsrujure/br ike montlm of, /me to October indmim for tbe nean 1940 

eO 1945. D(zt(& mUmfed nl AUmh/th'rrf. . 


Year 

June 

1 July 

August 

September 

October 

1940 

93. ?i 

1 

! 83.38 

83.19 

83.45 

80.50 

194! 

' 89,60 

86.40 

■ 83.70 

83.20 

saw 

1942 

94.34 

83.75 

82.38 

81.22 

78.50 

1943 

92.88 

I 83.63 

80.80 

83.50 

76.84 

1944 

82.65 

86.93 

■81.33 

79.45 

74.69 

1945' 

84.30 

85.90 

86.32 

82.76 

75.93 

■ ..,6«year average 

89.25 

85-33 

82.95 

82.34 

74.39 


TABtE No, IV. 

Amt ( hge humidity t?i- per ientyor months of Juue to October inclmioi for the i/Mrs 1940 
to l.,940 incluswe* ■ D&ia collecied .(it Ali^hc&ba’d AgricuMurui 'InsiUuie Purmt, 

j . '.Aogiist I September October 


1940 

1941 

1942 

1943 

1944 

1945 

6-y ear^ average 


:■ '48,30'' 
UM 
40.O8 
56.89 
54,70 
53 ,00 
54.25 


aaoo- 

:7a76 

76.12 
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Ootober, wheat seedlings ia the early plaatiags were observed dyiag.^ The first 
appearanoe of the symptoms was a graying of the leaf tips aud^ a wilting of the 
whole ■ plaatj followed by yellowing and dying. Bxaminatioa of the root 
systems ia the various stages of disease disclose i mfeoted areas oa the roots of 
the plants showing the early disease symptoms aad.ia imaay oases,, mompletely 
destroyed, root' -systems of those in the last stages. From roots in the^ early ■ 
stages of disease a Pi/MtoJ was isolated and from the later stages a RkkodQfM was 
oommonly isolated, Oullaras of these fungi have been turned over to Dr. B.. K, 
'Saksena of the^ Botany Department of the Daiversity of Allahabadi who has 
Madly consented, to study and identify them. , 

Using sterilized soil and tha same variety of wheat (X-^9) as that from 
which the isolations were made, preliminary trials to. deteriniiie pathogenicity 
have been run. ' When Pyihium was used alone the enaergenoe was reduced 
approximately 10 per cent. When Rhkoeionic^ was used alone emergence was 
reduced about 6 per cent ; but when both were used together emergence, was 
reduced about 25 per cent, whioh compares favourably with the loss estimated 
to, have occurred in the field. 

Other pathogens whioh sprang into prominence with the cool weather were 
root rotting fungi on the young papaya trees. So far at least one, and perhaps 
more, spsoies of Fmarium has been isolated from the rotting papaya roots and in 
a number of eases a species of lilmoeionia has been found associated with the 
diseased condition. Steps are being taken at this time to determine pathogeni- 
city of the fungi. Barley plants found, dying ia the field plots -have . yielded a 
species of ffelmmiho^porium md Sckrotmm rolfsii horn ih® mots.. 

In the absence of any cor, related. data regarding tha eSeots of weathe,! on the 
behaviour of the various soil borne plant pathogens it appears that this field should 
be one on which some time and effort may well be spent. Prom work being done 
in other parte of the world it may safely be assumed that such a study would 
yield extremely valuable data useful in a programme of disease control. ■ : , 


There is enough to do, and more, to tax 
the sMll and ingenuity, the strength and 
resources, the courage and faith of us all ^ in a 
measure perhaps as great as in the war. And 
we in agriculture know this too, that, as the 
Maoris put it, ‘The land is the mother of us 
all Ithe land is the mother that never dies,’ 
Yes, under all, the land ; but on, the , land, the 
people,’’ ' ' 

B, Db S. Beijnnbe,- 

■ Profmm\ " ColumUi^: U ndmniiy^ U , S> A. ■ 
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A BRIEF REVIEW OF RECENT OBSERVATIONS REGARDING 

SOIL MICRO-ORGANISMS 

By S. Ghowdhury 

I. — ^Intfoduction. 

Througli tlis years, the original oonoept of the soil population as pre- 
dommantly bacterial has been raoiifiad to inolude a host of other individuals, 
found among the aotinomyoes, filamentous fungi, alagae, protozoa and other tiny 
animal organisms. By means of observing^ micro-organisms in the soil directly 
with the microscope, as provided by the technique of Conn, it has been shown 
4 that the small, non-sporulating bacteria predominate and that the larger spore- 
forming types occur in relatively small numbers except under^ special conditions 
(14, 36, 95, 96). The abundance of bacteria in fertile soils is now oaloulated in, 
the* tens and hundreds of millions per gram, in contrast to a few millions by the;- 
plate method. Any attempt to convey definite information about the range in 
numbers of micro-organisms in various soils is not likely to be satisfaotory.r 
Despite numerous quantitative studies the results reported fail to give ns a 
oleir picture, largely because of differences in the methods ^ and procedures 
employed. Despite the limitations of the various methods, it is apparent that 
the inherent oharaoteristios of the soil and the jiraotices of soil management 
exert pronounced effects on the abundance of the microbial population as a, whole- 
and upon the relative abundance of the various species. 

New revelations of the habits of growth of soil organisms have bean disoloied- 
> by the use of the oontaot slide method developed by Rossi and_ Oholodny 
(13,16,19,35, 72). This technique indicates the tendency^ of bacteria to grow 
in colonies and to develop in local masses in the vicinity of available fool 
materials. The profuse filamentous development of fungi is evident, and 
sporulation is at times detected. Aotinomyoes appear as_ branched filaments and 
fragmentation into oonidia is readily seen. The digestion of fungous filaments ; 
by bacteria and aotinomyoes is also apparent as one group of organisms succeeds 
another (23, 101). The soil microscope of Kuhiena is particularly valuable in 
studying the development of the larger soil mioro-orginisms _ abent the; soil 
particles and determining the infiiienos of meisture oeateat, aeration and various : 
other external conditions upon successions of members of the soil population 
(46-49.) 

Those who have made use of the direct microscope methods seem almost 
unanimous in their agreement that, while the methods^ are of great value ' 
in studying the soil organisms, they should not be oensiderel as substitutes 
for the commonly used plating metho Is and other prooeiaras but rather as ? 
additional methods to be used to complement the others. - ; 

Winogradsky has successfully used enriohmantsoil^ cultures an! sale stive [ 
silica gel media for studying in aitrogaa-flxmg bacteria, oelluloss-dooomposidg 
bacteria and nitrifying bacteria (97-100). ■ ; - ^ 

Koffman also found direct. miorosoopio study particularly viluibla for ia-: 
vestigating the soil protozoa (43), He nited that unlike conditions in water 
bodies, tiny flagellates are the most abundant and active protozoa in the soil aa t 
that they are not important consumers of soU bacteria. His observation) add 
furth r weight to the opinion that partial sterilization phenomena are not directly ;> 
associated with the protozoa in their effects on plant growth, , ■ . 

Various methods have also been devised for estimating the. fertihy of soils 
and for detecting defioienoies in soil nutrients. Among these should be men- 
..i tioned the Asofoifflcfor soil plate method developed by Winogradsky, . which ha's.;! 
proved. useful for detecting phosphate deficiencies (95-97,100) an.l the Oim ungXi- 


30 


THE AMiAHABAB FAUMEK 



are 


wel/a method of Mehlieh, Fred Truog developed along similar liaes (57). The 
growth of AspergiUus niger for deteoting soil reqairements for potassium lias 

been used extensively by ■Niklas and his aBSOoiatea ' ( 58 j 65). ' Oona has reoetillj 
made iiBe of an organism called Bmkrium -ghUfor-nm as an mdio^tor oi, ..eoii ,,,ooa i- „ 
tions (16s 17j.' These methods are all baaed on , the nse, of mieio^organm.ias,, as 
test plants, and the assumption is made that the ^ rapidity of their developm^eat are 
determined by the abundanoe, in aYailable ■ form, . of. ,, the speoifle, n utrient nnaer , 
oonsideratioii. As yet the methods have had rather limited apphoation rn prapti- 
■ eal soil tests, but their adoption may be no accurate criterion of their . iise™ 
Mness. ^ 

n,™Pathogemc Micfo-otgaiii^^ 

It iS' now definitely established that many oiganisms pathogenic ^ to man 
of 'soil origin, that they may survive in the soil,, for long periods of time and 
that contaminated soils are able to spread iafeotion. Ebines has recently 
reported that oertaia tubercle bacilli survive for many months and may even ' 
multiply in this' soil environment (71). Schalk and his ^ associates ' found ■ that 
fowls become infected from litter and soil contamimted with tubercle 'k^oilli as 
as long as 4 years after the original introduotion of the organisms (75). It is 
indeed fortunate that most animal pathogenes diminish in numbers when they 
are incorporated with the- soil. The control of certain animal diseases 
very difficult if the pathogenes retained their liability in infected soil The 

E *' >genio organisms which do persist in the soil are represented by snihrax, 
leg, coeoidiosis and others. The persisteooe and development of organisms 
pathogenic to higher plants have always been a serious agricultural problem* 

IIL---Eii¥itoiimeiital Conditions- 

2hi^|?rfjra^wr0.-“There is much iaformatioa in our literature on the general 
relation of temperature to the growth and activities of^ micro-organisms but 
of the results are oonoerned with specific organisms raised in a specific ., mediunie 
Some observations made by Mishastin-'; are particularly^ mteresting in view of 
their indication that micro-organisms developing in theif’^soit habitat have the 
capacity of making certain adjustments to climatic oonditioiiB (6.p. .A compa- 
rison of optimum and maximum temperatures , for soil bacteria shows that 
there is a ready- response to temperature changes. There is a direct '; relation 
between mean and annual air and soil temperatures, on the one hand, and 
optimum temperature conditions for growth sad development, on the other* 

The optimum' temperatures for soil bacteria are considerably higher than-, 
those which prevail in the soil evtm in summer.. In view of this, it. may be ; assum- 
ed that-there is utilized by the mioro-organisms- only .a',part, at times only a small , 
part, of the potential 'energy res 0 areas. . As. we pass ■,fro-iii.. , south io north, the 
coefficient of such energy utilization te- .ds to decrease. .' 

Mishustin’s observations find confirmation in, the work , of Jenny. - As he 
expresses' it- WitMn region's'- 0 similar mobtare- . conditions^ the^ -nitrogeii and -; 
organic matter content of upland terrace and' first - 'h,3ttoai -soils, inclading . both 
prairie and timber vegetation decreases from north to 'south*^' (3-i}. If the data 
which -Jenny bases -his ■ conclusions are' eorreci, we- should^ ba justified ^in con- 
clud ng that, as we proceed from south' to; ■north,, ' the availiblo inicroHologioal 
energy resources in the soil are used to a .decreasing extent. ^ There is room for: . 
Broductive work on .the temp'aratufe micro-organisms relations in respect to 
latitude and'' .altitude, - with- . other remaining the same* There p© 

indications that under the prevailing high temperature ooaditioas of the tropics 
microbiological activities miy be mi lifial in a very substantial minaer. Thus 
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Blur and liis associates Imve claimed that in. tropical ooBEtries tempeTaiuras may 
b© too liigli to ' permit biological nitrifleatioa (.82). Data are offered by, these' 
worheiB aBd Corbet, to justify ■ the , as8B.mptioE that photo-eheinical oxidation 
predomiBates V in . Accordin.g to Fraps and ■ Sterges (2S) however, 

light do6B ,BOt favour ihe nitrificatioii, process in soils imder , the ,, conditions . exist-, . 
ing in Texas. Jensen recently observed that the numbers of bacteria', and , fungi 
iDorease with the moistur© content 'without being , appreciably , iniuenced ^ by , th©' 
temperature ,(34) The proportion between bacteria -and aotinomyoes deoreaBed 
with d'ecrease' in moisture, , 

, Salis Further coni rmation ©f the conoeption that, the environment may • alter, ' 
tO' lom© extent, 'the ehiraoteris'tios of the individual memhers of th©' population is , 
found in ■ the, observations of Baare (5). Using sulphate-reduoiog bacteria, h© 
wag' 'able to train cultures of a fresh-water form to grow at , high salt ooncentra- 
tions. He also accustomed a hslophilic form to develop at low salt ooncentra- 
tions. Fiiithermor©, a 'Culture of a thermophilic organism which grew best at 
55®0 was, so treated that it grew better at 30^0 than at 55^0. ■ It was' oonoluded' 
that the three cultures were tb© same species, but that the natural environments, 
had altered their ability to tolerate' certain temperatures and salt ooii6entFatioQ,B, ' 
In an extensive study of bacteria belonging to various physiological groups , .llof 
demonstiated that considerable alteration in' the tolerance of strains of bacteria 
to various salt coBcentrations could be 'achieved - by cultivating the organisms, 
in selective, media (31). He stated some .commoiv soil bacteria pos.sess the ,, 

ability to ad'apt themselves to th® life in salt containing media and in doing so 
lose th© property of development under th® conditions of the original environment 
(31).” **From th© results obtained it may be concluded that in fact it is possible 
to iBolate from salt-fre© material forms which have adapted themselves in such 
& way to a life in a salt environment that they do not develop subsequently in 
media without eali Therefore, it is vary probable. that many, if not all forms 
oeeuiring in natural ' brines are adaptation forms from ^normal* soil bacteria” 

(31) . Soil conditions must continually exert selective ' ini uenoes upon the 
microscopic inhabitants favouring th© persistence of ihos® strains or 'varieties 
which are best suited to development in th© particular environment. 

Certain heavy metals and other inorganic ions not generally ^ considered to 
be pla.nt nutrients exert specific efifeotg upon plants or soil substanoes, ' some 
favouring plant, development and others having toxic ' efieots. In some soils 
ocouiriiig in regions of deficient rainfall ■ in th© United States, selenium occurs 
in suffloient abundance to be toxic. to plaBtS'and to render ih© plants poisonous. 
It ha's been,.' found that sulphates reduce -the absorption of selenium by the plants 

(32) . ■ Purthermor©, certain fungi appear to be ' able to decompose ' insoluble and 
non-volatile geleniuni ': compounds with the release of " oSeneive gases much the 
game as occurs with a,rs©iiioalB (42). Treatment. -of certain raw peat S3!l8 with 
copper gaits hag resulted in pronounced improvement in plant development (2)^ 
Zinc sulphate has proved ®ff®o-tiv© in controlling a. condition of broB.riQg: ..of tung. 
trees (62 '> ' and oholorosis -of " corn plants (7), Similar' results have been reported 

: by the California 'Experiment Station . iu' 'connection,' with the treatment of 
chlorotic citrus trees with ainc sulphate..^ 68)'. . - It, is still to be determined 
whether tbe ^infiueooe of zinc and some other metallic ions is a direct ou© 
or'., whc-ther it is exerted indirt-’Ctly through - chemical and raiorobiological changes 
produced in the soil 

: Moidim Extreme desiao-atio-n has been long .'know:E to kill vegetative cells 
of many bacteria. McLennan even developed a method for determining th© 
abundance of vegetative fungous growth in soil based upm the destruction 
of this growth by drying (65). However, many', bacterial cells appear to persist 
in the. absence of appreoiabl® amounts of moisture. Brown found that most 
bacteri . I ram lin viable without being transplanted for m^nj yeirs when rap'dly 
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. dried ■ ob ' small bits of filter asd kept under reduoed pressure (9)* It has further 
been noted by Lipman that baoteria are able to persist ' for loBg ' periods of time 
in dry soils^, rocks^ eonlg mudj brioks mi adobe bricks (SO^ 51), 'Snob persistenoe 
. of '. micTc-orgaBisms 'under . extremely adverse oonditions insures' tlieir wide 
dislribiition' and .their eurvivalin spite of periodic ohanges in ' moisture ; oontentj, 
temperatiiTej and open reaotion. .. 

Seaetion :, iniuences of ’ .soil' 'reaction ".upon certain soil .organism.s 
are algo readily - detected. It has' been noted, ' frequently that ' the proportion 
of filamentous fungi to baoteria and aotinomyoes is greater in acid soils than 
in those, close to neutrality (34). ' Many obseivafions ha¥e been 'made that 
cells of Atotolaeier are encountered in relatively small numbers in soils more 
acid than ph. 6.0 (26). It ' also' appears that ' at least eertain cellulose™ 
decompo,smg hacteria are injuriously affected ' by ■ similar acid ' conditions '221. 
In the absence of the host 'plant various epeoies of JJAfeoJi'a persist for longer 
periods in greater numbers in soils which are close to neutrality than in 'distinctly' 
acid soils., i94). Various fertilizer treatments likewise favour their development" 
(52,92). .'Alway and Nesom found that'the soil transfer metliol of inoculating" 
acid soils for alfalfa was more effective than inoculation with pure cultures (4). 
This suggests that some of the characteristics of legume baoteria may be affected 
by, the soil conditions.. 

These and numerous other studies indicate that the environmental oonditions . 
not only affect the relative abundance and distribution of types of micro-organisms 
but also may exert some infinenoe,. upon their physiologioai behaviour.'' . ' / 

Aeration It has' heen .. 'olearly'^demonstrated ' hy plani physiologists that 
the development and aot'ivitie,s of plant 'loots are "/greatly affected by the con- ' 
eeutration and rate' of supply of oxygen in the soil environment. Loehwing' (53) 
states that ' improper composition -' of soil air ' manifests itself in reduced slow 
growing /root systems^ inadequate absorption, short-lived, discoloured foliage, 
and" delay ; or failure / of .reproductive ' processes. The symptomatic complex 
arising from impaired gas exchange of roots reieots' a 'general reduction in rate 
and magnitude of normal absorptive and growth prooesses. ' The great bulk of 
existing evidence thus indicates that roots are sensitive to variations ia soil air. 

'/, As shown by Cannon and ■ Free (11) roots of plants differ in their require- 
ments for oxygen^ but all require at least sm ill : amounts. ' Borne, species of ' bog 
plants and even barley -can ' tolerate'as low' an amount ae 0*5 per cent of oxygen 
in the gases, at. least for a time, whereas others require as great ' an ' amount .. 
as 10 per, cent. 'The factors of diffusion rates and temperature are' closely related 
to the , effects of various gases on root development and plant growth hut "iio less 
important is the .part played by micro-organisms in altering the rati' f'S. of' oxygen 
to carbon dioxide.' Although we' know in a general way the 'factors ' affecting' 
oxygen ' consumption 'and^ ■ carbo.a. dioxide production by micro-organiams in' soils 
there is still .much to he learned .regarding the iniuences exerted by .'mioro-organ- 
, isms 'Upon root development through mo lificatioBs in the soil gases. 

^ Organic .. Maii&r Among ■■ the ■ various ■ factors , afieoting: soil organisms 
'Certainly the infiuenoa of ■organic materials is one of the most important. Becent,' 
reports hy Jensen (34), Brown and Benton ilO) and Gray and McMaster (28) 
indicate that the principal factor responsible for the viriation in ahundanoe of 
micro-organisms in different soils and at different depths of the soils, is the 
nature and amount of the organic matter. Soil reaction is a factor of secondary 
importance. Studies to explain the reactions involved following the intro 
duotion of organic suhsianoes into soils-, studies of the organisms concerned ia the 
transformations, and the infiuenoe of the products upon soil conditions and plant 
development have commandel some of the best efforts of soil scientists. It is 
now obvious that most of the decomposition is effected by micro-organisms and 




A BEIEF RETIEW OF BIsCENt OeSERTATIONS , ; 

Ihat maay groups of speoifio forms are oouoeraedia fc'ie atlaok oa tke aumerouS' 
oompounls oontaiasd ia plaat aad aaimal products, ' S 3 m 9 of the plaafc rasiduos 
arc moro reaistaal tliaa others aad it is the more resisfcaat ooapouad^ O'^mbiaed ■ 
with certain miorobial products which characterise the orgaaio matter ia soils. 
Aooc-rding to Waksmaa this material' having a relatively high oautioa-absorfaiEg 
: 'capacity is largely composed of lignin derivatives combiaed with appreoiable;' 
amounts of protein materials' (89), ■ It is due to this oo'mbination with, ligaia' 
'that; the organic nitrog'enous substances owe their resistance to deooiupositiou. , la^ 
suoh oo'mbiEati'oiis they ' are' but slowly attacked whereas uQoombiaed ■ they are 
quickly deco mpo'sed. There are many factors coacerning the traiisformatioa 
of lignm . ia nature that are still obsaure and call for au explanatbii. It seems 
likely, that aerobic conditions are particularly favourable to ■ its destruotioa and 
that the aeoamulaiion of large deposits of plant wastes has been possible mainly 
because of the anaerobic conditions under which the materials were originally 
laid down (865 87-91), The efleotive utilization of organio matter in soils 
depends upon, the control of the processes of decomposition and acoumulation, 
favouring the mineralization of tine nutrients bound up in highly organic soils 
and leading to the aooumulation of greater quantities of organic matter in 
soils deficient in humus, particularly soils of warm climates. 

IV, — ^Iiiceffelatiom between Highet Plants and Micto-otganisms 

As higher plants develop in soils- many 'microbial aotivities are accelerated ■ 
and the seat of most intense activity becomes localised as -also happens after 
additions of organic materials. Extensive development of mioro-organisnis 
occurs in the rhizosphere, starting while the plants are still young and oontinu- 
ing throughout the periods of active plant growth. These effects are the results 
of m-odifications of the soil environment through physical and chemical ohanges 
caused by the roots. ^ The most pronounced influeuoe is no doubt exerted by 
organic substances coming from' the roots themselves (27, 5t, 70, 8 L, '83.) It is 
in the rhizosphere taat the soil plays its important roles, in the nutrition of the 
higher plants. It is here that the iniuenoes of symbiosis, mutualism, stimulation, 
toxioity and inhibition become particularly impressed upon the plants. EicrO" 
organisms in the rhizosphera may thus favour 'the assimilation of nutrients - by 
plants and probably also, exert equally injurious effects under certain oonditioas.' 

There is' evidence of a revival of interest in soiL inoculation, based uponthe- 
opinion that the organic root excretions are able to support sufficient growth 
and fixation of nitrogen by to, satisfy the nitrogen requirements of, 

the plants. , Such studies were originally made by Truffant and' Bezssonoff "with 
maize and have 'been extended by several Russian' workers who conclude that 
many plants such: as tobacco, maize and cotton make appreciably 'greater growth 
after inoculation with dwiobaderXl'i, 30, 39, 4i, 76-80, 85).' These .results' have 
not been, verified by all students 0 ! .the problem,.' and there is. evideaoe-.to. 'iiidiC'ate- 
that does not appear more oommonly- in the rhiz-,)3phefe . than - else* 
where IE' the soil i68, 18, 20, .52, 70,. 67, 9'3), 

V.~Aiitibiotic Phenomena 

The - effeQts..of one, o-rgaaism upon the development of another are in .many 
instances so difficult to isolate aud demonstrate that comparatively little is known 
of these relationships which may be of considerable importance in soil processes. 
Our studies- of known cultutes have often given a distorted picture of what 
actually happens in the soil environmeni Some highly suggestive results have 
been obtained by plant pathologists and others coaoernitig the relations between 
certain organisms considered to' be soil saprophytes aud organism? whioh iuvala 
plant tissues. Sanford studied the possible antagouistio action of soil bacteria 
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to the aotinomyoes oausiag potato soab. He suggested that the oontrol through 
addition of organio matter might be explained in part at least through the 
inhibiting effeots of the bacteria which developed upon the green manures (73). 

He succeeded further in demonstrating that some soil fungi and bacteria sup- 
press the pathogeneoity of the wheat root rot fungus and concluded that antibio- 
tic effects among the soil inhabitants may be very common (74). Johnson (37) 
and Bamberg (6) obtained bacterial cultures whioh were not only able to 
overgrow the smut fungus of maize but also inhibited development of the fungus , 
in soil and exerted pronounced oontrol of the infection of the maize plants. Tims * 
isolated a number of aotiuomyoes whioh inhibited growth of a Fythhm tooi ^ 
parasite of sugaroane and reduced infection through toxic substances which were 
produced by the aotinomyoes (84). 

Weindling obtained striking results with Trichodema Ugnwum which inhi-'^v -- - 
bited the development of several parasitic root fungi and prevented root iafeo- 
tions in soils (93). It has been observed more recently by A.llen and Haenseler 
that the Trichoderma exerts its infiuenoe through materials whioh are toxio to the 
parasitic fungi (1). 

Other results of a similar nature have been obtained with many organisms, 
some parasitic and some saprophytic (69). Melin observed thit certain species 
of T’oratojMi.s depressed development of fungi, causing blue staining of wood, 
pulp and considered their use for controlling pulp staining in the mills (59, 60). 

In forest nurseries certain organisms are used for a somewhat different purpose. 

The nursery beds are frequently steamed to kill ‘damping-off’ fungi. Seedlings 
frequently_ grow poorly in this steamed soil and it has been found that if the 
beds were inoculated with some of the prevalent forest nursery soil fungi and 
bacteria, the seedlings develop better than in either untreated or steamed beds 
whioh are not inoculated (66). 

Very often higher plants affected by disease appear to be greatly inSueaoed 
by soil conditions and the general activity of the miorobial population. Cotton 
root rot is partionlarly severe in oertsin soils of low fertility (24). Fertilization 
with suitable quantities of nitrogenous and phosphatio materials and improved 
cultural praotioes show promise of greatly reduoing the severity of the disease 
and of providing effecting means of oontrol (40, 56, 63, 64). lu this oonaeotion 
Jordan, Dawson, Skinner and Hunter oonolude (38), “ Evidence is presented to 
show the importance of the appreciable acceleration of maturity effected by 
favourable fertilizers in most of the experimeuts as a means of evading losses of 
crops due to progressive killing of plants by root rot.” It is further noted (38) 
that the direot effect of fertilizers while of insufficient magnitude to be of eoonomio 
importance per sf is highly significant as reflecting the influence of soil fertility 
in general and of the use of fertilizers on the effective virulence of the root roK- . 
disease. It also implies that the ooatinued use of appropriate fertilizers in suc- 
cessive years, together with the applioation of other measures dosigaed to restore 
or maintain fertility may eventually lead to material oontrol. The treatments 
were also frequently oharaoterised by enhanood activity of the soil organisms 
other than the root rot fungus and it has been suggested that this may also be » 
concerned with suppression of the disease (23, 41.) 

Still another relationship appears between micro-organisms in an extension 
of the observation that bacteriophage active against legume bacteria may 
occur in the root nodules, Demolon and Dunez consider that the phage lowers 
yields of alfalfa and causes the deoline and failure of alfalfa after a few years 
(21). On the other hand, Almon and Wilson failed to note any significant 
effect of baoteriophage on growth and nitrogen-fixation with red olover (3), and 
Laird found bacteriophages of common occurence in nodules of many legumes. 

Laird (3) stated ; ‘‘Thus one may safely oonolude that a lytio agent is oarried.fc 
within all nodules in the early stages of growth at least.” ^ 
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Tliere is thus opened a new Md of study and perhaps of applioation. ' Only 'ftS 
the infill enoes of varicus or^anismis on on© another are understood and th© extent 
of the operation of their eSeots in soils is known oan there be any real appreoia- 
tion' of the assooiative development of mioro-organisms in such a oomplex ©nviroii- 
ment as the soil, 'The ■ soil toxin theory of Whitney, Sohreiner d al hm found 
little support in the' results of investigations of recent years, but in its place 
there have appeared many new explanations of observed diffarenoes, '.Some of 
these are based upon biologioal soil factors and some;', on strictly chemical 
and physical soil characteristics. Experience has shown that soil .defioieiicies 
cannot b© ascribed to a single factor but that new problems Rre^ continmously 
arising which find their, solution only in hitherto unexpected relationships, ■ 
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0-raia found in vases ia ancient tombs 
is practically carbonized from age and will 
not sprout in spite of numerous stories to the 
contrary. Science News Letter. 
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CULTIVATION OP RICE IN INDIA. 

By, 




Introduction, 

Eiee is by far the leading crop of India. It is grown in India from verv 

early fames a.s men xon has been made of it in the yedio literature poTn^t 
of acreage as well as total value of production, the rioe crop ranks foremo^st in 
Indian Agnoulture I and, since about two-fifths of the total crop are put on the 
market, Its importance as a cash crop is obvions. In reoLt years rice has 
become the third most important food grain in international oLmeroe aM 
ranks next o wheat and maise. Generally speaking, the rice growin- areas 
are the most thickly populated parts of the world, aM as suoh^it feeds the 
maximum _ mouths as a single crop. It alone oooupies 24 per cent of t Wntoi 
area sown m India which is the highest acreage for a sFngle crop in tL ootntry! 

Distribution. 

It thrives best in regions of high temperature and abundant moisture and 
the crop is generally grown in fields susceptible of being flooded at oeitam 
steps of its growth. Hence, the greatest areas under rice are located in river 

deltas, m low-lying coastal distriots, and in tracts subject to inundation during- 

the summer rams. Where the water supply is abundant, and the summer! 
sufficiently warm, rice may also be grown in hill tracts at high elevations as 
for example m kashmr. Rice culture also exists in Kangra Valley of the 

Punjab, and many of the lower slopes of the Himalayas. y ine 

Rice is of unique importance in Bengal, Madras, Bihar, Orissa, the Central 
ftoymoe^ and Assam Rica is also a very large, and valuable crop in the 
United Proymoes, and only ranh second to wheat. In Sind both rice and wheat 
are of equal importanoe, while mTravancore and Cochin, rice is the most im- 
prtent iooal orom As mph as two million acres are normally sown to rice 
m Bombay Presidency. According to the reports of the De^partment 
Commercial Intelligence and statistics 76-26 million acres were under rice on thl 
average for a _priod of 10 years excluding an area of about 6-07 million acres 
important for the eultivation of rice for which no reports are available. 

^ World Position 

total world output of rice amounted to 95-9 million tons in 1937 cf 
which India s share tos p 9 million tons, representing about 31 per cent 
of the world s crop. During the same period China’s production ^as 315 
million tons. India and China account for practically two-thirds of the entire 
world production of rice. Other oountries occupying some nosition in fTio 
world production of rioe are Burma, Siam, Japan KorZ S fn „ i 
extent Indochina, and Phillipines The chief importerfof rtee are t£ denseTv 
f oountries, growing msuffioient quantities of this food^ gram 

to feed their inhabitants. Among the importers of rioe are the oountries India 
China, Japan, Ceylon, and British Malaya. In Europe, Pranoe is the chief 
importing country, her supplies being mostly obtained from Indo-China. * ^ 

ihe three principal exporters of rice are Burma, Siam and Indo-Ohiua Tha 
J “▼"age annual volume of international trade in rice had expanded toTbout 9 
^ mihm ton, during I936.-88. Bnrmrt .,.r.g, an«u,l snpoS ^ 
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tonSj eijuiiralent to about 30 per cent of the total world trade^ of wliioli 
roughly half noriHally goes to India, 

Italy^ ^ Spaiog and the United States have captured a waluaHe posMon in 
the international rice trade in Europe and America. ' A considerable position of 
rice .grown in the above-meDtioned conntrieSs consists of larger, Iia.rd-stmj.otured ■ 
translucent kernels capable of taking high degre© of polish. \ 

Seasoii,al Types* / 

Of the seven thousands known botanical varieties of rioej about' four thousand ^ 
have been identified in India. It is not surprising, therefore^ to find considerable 
physical variations in the different types .cultivated in this country. The e.asiest ' 
w.ay to classify rice will be according to the season in which they are harvested. 
According to this, all the varieties of rice fall broadly into three' claBses—Autuinn,, 
Winter and Summer crop, and are generally '’known as aus,' aman, boro or 
dalua respectively. . 

Winter rice is by far the most important crop^ particularly in Bengal, 
Bihar, Assam and Orissa. The sowing time varies according to locality, but 
is normally between June and August, while harvesting usually commences 
about November, and is over by about the end of January. In Bengal, Bihar, 
and Orissa the winter rices consist maialy of low land rices most of which are 
sown in beds about June, transplanted in July, and mature in November and ' 
De'cember. In Assam, one of the mairj features of. the winter crop' is that it is 
subdivided into two types, one lor' which the op.timuiii water’ depth ' is ' a few 
inches, and the other a long-stemoaed deep water paddy grown in -water, which 
m.ay be as much as 15 to' 20 feet deep. . ■ 

... .The :autumn crop .is-.^sown in May ^-and June, ccoasionally even as late as ' 
July, and is harvested^ mainly in September. The autumn ' crop comprises the 
highland types, ^and is grow'n with rain only. These usually. ...have a growing 
period of 90 to 115 da.ys regardless of l he time of , sowing. ' These" ' rices' are 
seldom ' transplanted, la the United- Provinces the autumn rice occupies greater' - 
importance as more lands are devoted to it. 

The summer crop is put in^ the' ground .fro.ia about t,ha'€iid ofjanuary io''-- 
early March and is harvested, during May and June. It is 'known -as marsh 
rice, „ and is commonly grown on .the .margins of lakes or ponds. It occupies 
a small peroentag© of the total area under rice. The seeds are. sown in nurseries 
first, -and transplanted a month later. . Th© rice of this crop.. is .usually considered . 
to b© of poor quality *- 

Besides these three general types -Sail' or Salij, and Asra a-r© the two oilier^- 
types grown in Assam. Sailor Sail is sown in nursery in- June and July, 
-transplanted a month later, and harvested from Novem.bex to .December. Asra 
otherwise 'known as the deep water paddy .is .usually sown , in. April, and.' Ma.y,., 
and reaped in: November and December. 

aiid Climatic 

Though rice is grown in a wide; variety of soil types, heavy clayey soil 
rich in organic matter is found favourable for ' the oultivation of rice. Rice crop 
normally needs 60 lbs. of nitrogen per .acre, . As' has. -' been .already mentioned 
humid climate with high temperature during, th© growing period is found to be 
most suitable for rice plants. It is, for this" reason, a crop: -of the tropical and 
sub«»tmpical regions. It can^be grown in,' regi ons having a rainfall of 50'^" without 
any irrigation, while good yields have been recorded in Ooorg having a rainfall^ 
of 130 inches per annum. Where' '-'th©' rainfall is insufiScient but th© other^ 
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■ conditions are favoaraWe, good crop of ries can. be raised witb artifloial snpplj 
of water* ; TIae average , irrigated' area , under this oereal covered 197 oailiioa 
' .acres between 1927-37. About 70 per cent of the total irrigated area under rice 
i' in the provinces is located in Madras^ "Bihar, Bengal and Sind. 

Gultiifal Methods* 

: ■ Ottliaral .methods ^ vary a great deal depending; upon types of soil, local 

j practices, .seasonal rainfall, type of' rice,' availability,, of labour, eto. Q-eaerally 

speaking,^' broadoasting and transplanting are the two eominon ' methods of 
raising rice plants.' Broadcasting is generally done when the rice is short 
duration on©,' and in. the case of long duration ones when labour' is not available 
j for transplaritiiig: and preparation of th© seed bed which calls for greater 

doses of labour within a iioiitted period of time. ■ 

Broadeading.~FoT broadcasting, generally summer ploughing ' is ■ done." 
One or two ploughings are done after the rains come. Manures like , farm yard 
manQure, compost, and oil cakes are applied to the land at this time. The land 
is levelled. Seeds are sown either dry and ooverei' by light ploughing which 
germinate after a shower, or water is made to stand, and seeds- are sown which 
settle down after a while. When th© seeds settle down the water is drained 
oS and' the seedlings come out within a short time. Sometimes paddy is mois- 
tened in water, and allowed to sprout. The 'Sprouted seeds are then broadcast. 
For broadcasting 20—40 seers of paddy are used. Early crops do not tiller muoli, 
so they need a higher seed-rat©. 

When ^the plants are a few inches high, water is allowed to stand in th© 
fields. This helps in controlling the weeds. More often when the plants are 
i' high, about a month after sowing, a cross ploughing is done in broadcast 

: ' fields. This helps to 'kill the weeds, thin the plants, and supply ■ stimulation for 

vigorous growth to the plants. In the broadcasted fields it becomes necessary 
for weeding if the weeds "become numerous. ' .No other care is needed after this 
in a norniai crop of rice except harvesting.. Some people' advocite alternate 
draining and collecting water in rice fields for better growth. After the 
dough stag© when the grains have set, the water is generally drained off cam- 
pletely to enable uniform maturity. 

i Ibwf3fe^#fey.-—G*©neral!y the seeds are fir8t:'SOwa in well manured specially 

prepared seedbeds^. The preparation of th© seedbed is similar to that of broad-' 
oaetittg. ' The ratio of seedbed area to th© transplanted field may vary between 
1 : 8--20 ; , a more 'common ratio is 1 :■ 10. ■ The seed- rat© for transplanting rice 
is half that -for broadcasting. The sowing may b© don© when the , nursery is 
■ either moist or .wet,, and, the, seeds used may -be . dry o.r spouted. Som© believe 
. c ’ that plants from' moist nurseries grow better.' 'Plants are removed from the 
: nurserie'S 'after '3—4 weeks. ' Q-enerallyj-tho.s© varieties of the crop which take' 'a 

,,lo,iige.r time to .mature, are allowed to stand .for. a longer ti.oie in 'the 'nursery. ' 

I; The -fields, in which the rice is to be eventually gro.wn is. .ploughed once in 

,, the meanwhil©, and water is allowed to stand for some days. The la'ud is puddled’ 
to a thin oonsistenoy and manured. It is "levelled 'to b©' ready fo.r transplanting. 

. The plants are removed from the nursery by uproo-ting them in small bundles 

which ^are tied by means of the leaves. Prior.- to. uproo.tiag, water is allowed to 
stand in the nursery which softens the soil and - .thus facilitates the process of 
!' uprooting. These are transplanted by means of .hand' labour - in the' -fields. It 
is best to transplant in cloudy days; and, in order to' check transpiration.' to ' some 
extent, the top portions of leaves are sometimes removed. It also helps to remove 
some of the insects that attack the tips of leaves in the nursery. Sometimes 
. 1 . of , the, seedlings is done., ,,, This consists in pilinguptbe bundle together 

"in such a manner that th© leaves of plants face inwards. The heat produced in 
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tills way is soffioieiit to kill most of the insects that attack the S09(i!mg*s» It' has 
been obseiTed that oo harm whatsoever accrues in delaying the planting up to 
5—5 days after the seedlings are pulled out* There, is some .Teason to believe 
that the root-ppnmg which takes place in transplanting is responsibls for good 
tillering and vigorous growth. 

. The plants strike roots within 'S— 5 days after transplanting,^ "When the 
plants establish themselves in the soil, water is allowed to stand in the SeMs, 

If the seedbed for' transplanting is properly made, and ' water is ' subsequently 
allowed to stand, no weeding will be necessary. The crop in the' .normal course 
will get ready for harvest. Draining the fields from time to time, and complete 
withdrawal of water well ahead of ripening stage are found helpful. 

If the growth of rice plants is found restricted due to , lack of maniire 
during the growing period, ammonium s'ulphate or potassium' nitrate^ may be 
applied in small doses. The rice plant responds readily to the application of ' 
these manures. It is a wise policy to apply' these fertilizers in." small " doses as 
floods may carry away the water in the rice .fields. 

This is usually done hy catting the plants either low , from ihe 
ground, or a few internodes below the ear. When the varieties are susceptible 
to shattering, the plants are harvested before the grains are quite mature, and 
allowed to dry. The threshing is done either by beating with a flail, or more 
often by treading by bullocks. The yield per acre varies widely depending on 
various factors* The average yield is about 800 lbs., while 3,500 lbs. have also 
been recorded per acre. 

The main factors affecting yield are summarised below : 

. Water has probably the most important iniuence on yield, In the .regions 
where rice is grown mainly as a rainfed' crop, the timely onset of the monsoon' as 
well as the distribution of rainfall throughout the growing season equally affect 
the yield. Rice is a crop, the water requirement of which is very great. As the ' 
water available affects the growth of crop, the lands having irrigation facilities 
show a greater degree of stability in the yield per acre, and in such lands the 
yield is always more than those having no irrigation facilities. 

In heavy soils rice does better than on light soils. Heavy soils are highly 
retentive of moisture, and also capable of being puddled thorougbly, a condition,/ 
which is favourable for good root development of young seedlings when 
transplanted. 

. The season when the crop is grown is also important. Q-eneraliy, winter 
rice gives the largest yields, followed by the summer crop, while the autiimii 
rice give.s the smallest yield. Again, the yield also depends on the .varieties of 
rice grown. Bold or coarse rices under similar conditions of soil, weather, " and _ 
culturai treatment generally, yield more abundantly than the small, fine, slender 
varieties. Records show that bold types give roughly from ,15 per cent to ' 6(1 
per cent more yield than fine rices. 

The cultural practices followed influence the yield of rio© to a. large .extent* 
Transplanted rice normally gives a higher yied tha.n when the crop is broadcast. 
While iransplanting, the farmer -should be careful ubout a Bumber of. things » 

(1) The age^of seedlings at the time of transplanting,— It ' has been found . 
that the best period .for, transplanting is when, the plant's are between, thirty •"five 
and forty-five days ■ old, depending on the stage of growth.-' 

■ (2) The number of seedlings^ planted per -hole.—lt is best to 'plant 2— 3 
-.seedlis^B' per hole. .More than this number lowers the, yield as, -a strong oompe- -' 
tition ensueB between plants, and the tillering capaoitj’ is. reduced;''-: 
seedlings are vigorous, is., seedlings with ' ' thick 'stem, broad leaves, and ^iwith ' 
dark green colour, one seedling per bole is, sufficient to give good yield per acre. ^ 
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(3) The spacing between plants is equally important, and an ideal con* 
n is orovided when 6” are allowed between plants In a row, and one 




ditioE is proYided . wlien 
foot from row to row» 

Manuxing has profoiind effect on the yield of rice. ■ Where rice is foliowed 
after ripe^ the land is apt 4o be devoid' of plant nutrients. The productmt j . of 
the soil should be restored, by liberal supply of' plant nutrients, in the form 
of Tarious manures. , Green manuring* with sannhemp, ' dhanchia/ (seshania 
aculeata or green leaves have been found practical. Similarly, farm yard 
manure, composts, or. oil cakes may be profitably applied., A more pmctioal 
way of supplying plant nutrients is the application of farm yard manur©, 
compost, or oil cake, and fertilizers like ammonium sulphate or potassium nitrate 
in parts, ■ 


Genetal Discussions 

Eioe culture is perhaps one of the most laborious '’of all agricultural 
occupation. In order that the grower’s returns may be enhanced, he should be 
thoroughly aware of the main factors determining quality on which price 
differeiioes are based. In the case of paddy, price differences due to quality are 
based on (a/ grain size^ (5) milliBg quality, (oj age, and id) Physical characteristios. 

{aj Grain size : Fine paddies are normaliy dearest, and, the bold the- cheapest, 
with the medium varieties falling between the two e^ctremes. 

(i) Milling quality. It is Judged by rubbing a few grains of paddy between 
the pal.ms of hands, or by means of two small wooden boards. Differences 
arising from this factor are more pronounced in- tracts notable for raw rice . 
production, 

{e) Age : Premiums for paddy harvested 12 to 15 months previously are 
paid in respect of a number of varieties in some provinces, 

^ (d) Physical characteristios : The presence of foreign matter, defective 
g.rpns, admixture of other varieties, and , moisture content also determine th^^ 
value of paddy. 

^The main quality factors on which price differences of rice are based are 
cpEformation, {b) raw or parboiled (c?) maohine-milled or 'hand»pound©d, {d} varia- 
tions in grad© or quality (,e) age (f; colour and aroma. 

(yj OonformatioE : Generally fine rices are relatively costly - and coarse 
varities .oheapi, and medium ones of intermediate values, 'The ' fine types are 
dearer by 55 to ll per cent than bold rices. 

(fi) Eaw ^or parboiled -: If the prices of raw'and parboiled rice prepared from 
the B,aiii-e variety of paddy are , compared, it is found, that parboiled Tices are 
generally /cheaper than their raw prototypes. -It has been o,bserve-d that 
parboiled, rices are cheaper, ,thaii raw rices by an average of from -8 to 10 annaa 
per maund in re.speot' of fin© and medium rices, and any thing 'from,,! to' 6 annas 
for the bold types.' 

(c) Maohine-milled or hand pounded—Pme And medium hand-pounded rices 
are generally dearer than machine- milled,, with -/-some exceptions of medium 
varieties. The premium on hand-pounded ' "rice .does not always apply to bold 
■■/.quality. 

(di Variations in grade or quality — so far as price relates to differences due 
to variations in the grade or quality due to •impurity, broken grains, it 
should be noted that with the exception of a number " of grade specifications laid 
down comparatively recently _ under the provisions of ,Grading and Marketing 
Act., 1937, in respect of certain specified varieties of rices, no generally accepted 
standards of quality are recognised in respect of Indian rices. 



in aaiimg’j ulsproportionat© raargms earE©cl bj intermodiaries ia the 

,pr.ooe8s,ol BsseinbliDg and distributionj malpraotioes , and excessiTe deduotioBS 

of recognised standards "of quality 5 lack of 
pity in weights and measures, and ..exorbitant interest ■ charges paid on loans 
inourred^for seed pnd financing the oultivatioa of the crop. B^en the town- 
dweliar is responsible for reducing the cultivator’s price throuffh' 
octroi j etc, . , , ° ^ 
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■ ■ (c) Age : Old stored rice or rice produced from old paddy, generally sells 
dearer' than the newly harvested produce. This is especially so 'in the case 
of finer verieties which are held in store with the express object of taking' 
advantage of the premiums, 

■■ ; (/),' Colour and aroma : In many instances rices tinted by external ' applioation ' 
of ' colouring agents are soldi- at a .small ' premium over their ^ untreated houn ter-' 
parts derived from the same variety of paddy. Colour is,, however, a quality 
factor mainly local in character, and of minor importance. Aroma, on -the . other 
hand, fetches a higher premium specially in fine' types of rice. 


Conclusion and Recommendations. 


■ In conclusion the following lines, are quoted from the Report , on the 
.marketing of Bice in India and Burma” : ' ■ 

*‘To bring about improvement in the existing system, many aspects have 
to be tackled. If the Agriculture and^ co-operative departments, the marketing 
staff, the Government, and the municipal organisations in various provinces and 
States, and, above all, the trade and producers co-ordinate their efforts, a 
substantial measure of success can be expected. ” 

^In dhe end it is desirable to refer to the various ways of improving the 
cultivation of rice and the ^ rice trade so that the cultivator may reap the 
maximum benefit with minimum labour. 

, In the first place transplanting of rice should be done as much as possible. 
It is easier to provide proper spacing in transplanting than in .broadcasting. 
On the average, it has been found that the transplanted rice yields more. 

FaciHties for watering should he provided. As the water requirement for 
this crop is very great, irrigation is indispensable for higher yield. Without 
proper facilities for irrigation the cultivation of rice is simply hazardous. 

Research in the direction of harvesting technique, and cheap mechanical' 
threshers will reduce the cost of production. Much 'has to be done in the 
marketing side. Inducement should be done among the growers to co-operate 
for storing. Generally, a depression in price occurs after harvest. As paddy 
keeps better than rice facilities should 'be provided to store paddy in ferro- 
concrete underground bins. The optimum period of stage of paddy compatible 
with good milling results should be found out. From a marketing point of view, 
it is desirable that there should be a reduction rather than an inorease in the 


numher^of varieties and greater uniformity ' in the type of rice in each tract 
Standardised classification and grading of rice will assist, the machinery of 
distribution at all stages. This will help in the greater uniformity of 
production ^ types, and reduction of th© heterogenous number of varieties and 
trad© descriptions. Standardisation of weights and measures, -' and th© reduction 
of ranway freights, and municipal tolls will facilitate the rice trade. 

jme chief factors responsible for -the rio© grower’s low ' sha-re . margin .as 
brought^ out by the Agricultural marketing in India 'are the use of seed having 
an admixture of inferior types, inefficient handling at . the harvesting stage,' 
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Amaranth Do« ' . • Found abundantiy in all parts of the The leaves are often eaten as 

area^ and often troublesome as a spinach, 
weed in the fields and gardens. 
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Area means the Upper Q-angetic plain and Adjacent Siwalik and Siib-Himalayan Tracts. 


ARTIFICIAL INSEMINATION AND ITS BEARING ON THE 
LIVESTOCK INDUSTRY OF INDIA® 

G. W. Vaidya and P. Bhattacharya 
Animal Genetics Section^ Imperial Veterinary Ke search Institute, \atnagar. 

Before the War we had about a third of the cattle in the world, thouo-h the 
return iu the shape of milt or draught was very meagre in oomparisonr Q-er- 
many, used to get as much milk from her 2| orores of cattle as we did from 18 
orores. The exigencies of the War have greatly reduced the number of cattle 
without any improvement in quality and have thus made the position worse and 
it is felt that there is an acute shortage of milch cows and working bullocks. It 
has, therefore, become a question of vital importance that urgent measures he 
immediately taken to replenish and improve the livestock population. Normal 
breeding is a time consuming process and the extreme paucity of good breedino- 
bulls and the abundance of small scattered herds in India will delay the pro- 
gramme greatly. If, however, recourse is taken to the scientific methods^ of 
breeding, such as artificial insemination, the desired objective may lU achieved 
naore quickly. Every effort should, therefore, be made towards the successful 
adoption of this method in the future animal husbandry system of this ooantry. 

Historical 

The idea of artificial insemination is not new. The Arabs used it in horse 
breeding in the middle ages. On sound soentifio lines, however, it was first 
employed in 1779 by Spallanaani, an Italian, in his experiments on doo-a. The 
advantages of employing this method on a large scale were realized by the 
researches begun at the end of the last century at Cambridge aad in Russia, 
Russia was first to employ artificial insemiaation in practical husbandry ou a 
large scale and phenominal success has been achieved in the hundreds of iasomi- 
nation centres which are now fuaotioning there. The lead was followed only 
slowly by other countries. In TJ.S.A., for example, the first inseminatiou centre 
was started in 1937 and the number swelled to 99 iu 1943. In Halted Kino-dom 
interest in the pre-war days was mainly limited to research and two o^tres 
were opened in 1942. Today there exist about eight insemination centres. The 
method is also in use in Ilanmark, Cermany, Sweden, Italy, Kenya Canada 
South Africa, Australia, New Zealand and China. In India, sporadic ’attempts 
to take up the work have baeu made since 1939, but oompreheusiva studies into 
the problems of artificial insemination with special reference to Indian conditions 
have been taken up at the Imperial Veterinary Research Institute during the 
last three years only. . 

What is artificial insemination 

The difference between natural service and artificial insemination is that in 

the latter the spermatozoa 'male seeds) are ifrodnoed into the female passage by 
means of instruments rather than by the male himself. The progeny born as a 
result of artificial insemination is just as heilthy and vigorous and has the same 
genetic constitution as the offspring produced by the same sire by normal 
mating. ■ 

Advantages 

CL One important advantage of aritifloial insemination is that fewer males 
are required. A few superior, proved sires with characters for high milk yield, 

* fieprinted from Indian Farming, Vof. VI No. 12, December, i9i&, 
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ARTIFICIAL INSEMINATION AND ITS BEARING ON THE 
LIVESTOCK INDUSTRY OF INDIA.® 

G. W. VaIDYA AND P. Bhattacharya 
Antmal Genetics Section^ Imperial Veterinary 'Research Institute, \atnagar. 

Before the War we had aboufc a third of the oattle in the world, though the 
return in the shape of milk or draught was very meagre in oomparisoa. Q-er- 
many, used to get as muoh milk from her 2-| erores of oattle as we did from 18 
orores. The esigeuoies of the War have greatly reduced the number of oattle 
without any iraprovement in quality and have thus made the position worse and 
it is felt that there is an acute shortage of miloh oows and working bullooks. It 
t has, therefore, become a question of vital importance that urgent measures he 
immediately taken to replenish and improve the livestock population. Normal 
breeding is a time consuming process and the extreme paucity of good breedino- 
bulls and the abundance of small scattered herds in India will delay the pro- 
grampe greatly. If, however, recourse is taken to the scientific methods of 
breeding, such as artificial insemination, the desired objective may be achieved 
more quickly. Every effort should, therefore, be made towards the suooessful 
adoption of this method in the future animal husbandry system of this country. 

Historical 

The idea of artificial insemination is not new. The Arabs used it in horse 
breeding in the middle ages. On sound soentific lines, however, it was first 
employed in 1779 by Spallanaani, an Italian, in his experiments on doo-s. The 
advantages of employing this method on a large scale were realized by the 
researohes begun at the end of the last century at Cambridge aud in Russia. 
Russia was first to employ artificial insemiuation in practical husbandry on a 
large scale and phenominal success has been achieved in the hundreds of insemi- 
nation centres which are now functioning there. The lead was followed only 
slowly by other countries. In U.S.A., for example, the first inseminatiou centre 
was started in 1937 and the number swelled to 99 iu 1943. lu Baited Kingdom 
interest in the pre-war days was mainly limited to research and two o^tres 
were opened in 1942. Today there exist about eight insemination oentres. The 
method is also in use in Denmark, Grermany, Sweden, Italy, Kenya, Canada 
South Africa, Australia, New Zealand and China. In India, sporadic attempts 
to take up the work have been made since 1939, but oomprehensiva studies into 
the problems of artificial insemination with spaoial reference to Indian conditions 
have been taken up at the Imperial Veterinary Research Institute during the 
t last three years only, ® 

What is attificial ittsemination 

The difference between natural service and artifloial insemination is that in 
the latter the spermatozoa 'male seeds) are ifroduced into the female passage by 
means of instruments rather than by the male himself. The progeny bora as a 
result of artifloial insemination is just as healthy and vigorous and has the same 
genetic constitution as the offspring produced by the same sire by normal 
mating. 

Advantages 

CL 9“® iiaportant advantage of aritificial insemination is that fewer males 
^ are required. A few superior, proved sires with obaraoters for high milk yield, 

• Bepriated from Indian Ifarmiug, VoL VI No. 12, December, 1915^ “ 
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draft ability, eto., may be used for mseminating_ hundreds of females anually. 

This makes a more rigid selection of males possible and the rate of livestock 
improvement oan be accelerated. 

(2) By means of artificial insemination certain forms of sterility due to 
anatomical defects of the female genitalia and the presence^ of acid secretions m 

t]i6 vagina; oaa be oombated. The danger of^spread of genital dissasesj sueii 
donrine in horses, and oontagious ; abortion in cattle, sheep and goats, can be, 

substantially oheoked. 

^3) Small breeders who of necessity hava to make use of a scrub male _ or a 

sire of mediocre breeding can,- through the us© of this inethod, avail o£ a sire ot 
outstanding merit, ^ ^ ■ % 

(4) The transmittia.g ability of a bull may be ascertained qniokly ami', ,i 

effectively.. Young unproved bulls should be sparingly used until tlieir traiis« 
milting ability is determined.. By inseminating a large number of cows with „ , . 
semen obtained from a very young bull the progeny test can be completed at an 
early date. 

(6) By artificial insemination progenies from outstanding sires located 
hundreds of miles away can be obtained. 

(6) Valuable sires rendered ino-apable of giving natural service through old 
age or injury oan be mad© use of by artificial insemination, 

(7) This, method can be used where mating is difficult or impossible because 
of size difference,.© or when crosses between d.ifferent breeds or sp.eoies are to be 
obtained. 

(8) Because, of regular. exammation of semen and frequent check. on fertility,. ' i ,, 
inferior males and abnormalities of. the female genitalia leading to ^ shy 'breeiliiig 

are detected earlier than in natural service. These lead to higher fertility 

records. 

Dangers and difficiiMes 

Artifioial.inaeminatioa methods may appear .to . be simple but . they .are '.all 
highly technical requiring the services of trained a.nd skilled , personnel. A . 
worker must, have a sound knowledge of the form and functioning^ of the re pro- ■ 
duotiv© organs, ,of suitable methods of oalieotioii and of ' subsequent' treatiiiei.it of ' 
semen. Faulty technique may. cause .injury , to valua.ble sires while ' oolleoting V, 
semen, or they may develop , a. dislike for the method and , may later on ©vea. , 
refuse to function naturally. .■ .Spermatozoa are very . sensitive and need special 
oare.in handling..',; There .is -always a risk of the spread of iiifectioii unless a 
equipm©iit..and instruments are- scrupulously clean and sterile. 


Technicjiie 

The method of artificial inseminatiou consists of three op,eratioii,s (i), , the', 

.collection., of a suitable sample of ^ semen, .(iij- its. dilution and' preservatioE until 
used and (ill) the inseminatien of the female. ' 

ColkcHm : Oi thQ various methods for collecting semen, the one that is 

.m.ost practical ..and , popular is the artificial vagina, type of artificial vagiaa^ 
used vanes sughtly from ^species do- speoies* , ' For the bull it consists of a heavy 
rubber cylinder about 20 inches in length and 2| inches in diameter into which a 
thin doubled over at the ends. , The space fa.et.weeii the 

tube and the cylinder is filled, through a hole in the outer cylinder, with warm 
water at about 45 0. or above, depending upon the' climate. The inside of the' 

rubber tube 18 smeared with pare vaseliae. At one end is Exed a glass vessel 
oontaimng a little mediomal hquid paraffin. A double-walled uusilvered vacuum 
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oiip,.oaa;lbe used. with advantage, as it. praveats the rapid ohaage of temparatare 
of the semen, A pyrax test tnbe attached to the end of a rubber cone which fits 
over the end' of artificial vagina can also serve the purpose. The temperature of 
the artificial vagina should be slightly .above the body temperature at the time of 
.oGlleotion. .The pressure should be regulated by putting in or letting out water 
. . aoeording to the size.of the bull.' 

■ , For coneotioa'.of semen, U' quiet oo.w. is confined in. a service orate. After a 

. little training,, the, bulls can be. trained even to mount .cows not on heat. . During 
oplleotion,' the ..artificial vagina is held against the cow’s 'flank with" the open end. 
.tilted downwards at an ■ angle of about 45^. As soon as the ball mounts the 
cow, the penis is quickly diverted into the artificial vagina by means of one hand, 
placed on the sheath. When the bull ejaculates, the artificial vagina is tipped' 
■4^ up so as to allow semen to run into the glass vessel. 

Another method which is of great value when the bulls are incapacitated 
by old age or bad .feet or sore penis and are unable to serve, is to obtain the 
semen by massaging the ampullae (accessory reproductive organs) with fingers 
per rGotum. The semen obtained by this method is just as good. The method 
has, however, the disadvantage of requiring special skill and the semen iS' often 
contaminated with dirt during collection. 

Artificial vagina© of smilar pattern hut. of smaller dimensions can be used 
in the case of sheep and goats. For a stallion a bigger model of what is called 
the ® Cambridge pattern ’ orlMissouri; type with- a device to collect separately 
diiferent parts of an ejaculate discharged at intervals, can be used. 

Diitdion andprewrM^yion i Since the fertilizing power of seinan depends upon 
the motility and oonceatratioa of spermatozoa, and is adversely affected by the 
pressnc® of abnormai sperms, ' the semen aatupla is esmine'i for these factors 
■under.' the microsoope'' immediately' after oolleotion. The semen is then diluted 
and preserved in certain fluids which have bean found by experience to be suitable 
for the purpose. 

In order to extend the life of male seeds when , stored outside the body, it 
is necessary that they are rendered immobile by gradually lowering the tempera- 
ture, thus^ diminisliing the respirators rate of .the . sperms. Semen should 
be diluted immediately after colleotioa- when insemination is to be mad© at a later 
period. The diluted semen may be poured into a small narrow tube and the air 
completely excluded by filling it with medicinal liquid paratJ.n. The tube is 
wrapped with' cotton wool and "placed in a container tube. ' It is gradually 'cooled 
by. pla.eing the container in water at..l5'^0. and 10^.0. '. for ^ abou'. fiO minutes - each 
and 'finally stored- in a refrigerator or a thermos. bottle at about 5®0. 

' Shipment : For short ; distances wide-mouthed : thermos packed-' and handled 
oarefully can be used. There are, however, many handicaps in transportin'g semen 
' to ^ long ' distanoes in a thermos as it often breaks during ■ transhipment. Besides 
. :'it is difficult to maiotain a oans-tant low temperature in it -even for 24 hours during 
,, sttnimer .month. , A semen shipper '^ has been ".modified . at this ' Tnstitmte to 'suit 
Indian ooiidit.ioi 2 .s,^ so. that a desired.,rang6 of -low temperature can be maintained 
, , for three days which is usually" the •' average,’ ' period for which fertility of bull 
semen can be preserved outside the body-l : 

Imeminoilon : The equipment -used for insemin-ation consists' of - a small all- 
glass syringe fitted with a. long -' ebonite nozzle '-.(.18 in).. ' A,- 3/18' in, glass'tuhm.g, 
about 20 in, long may '-replace^ the ©bonite nozzle.. ' This -m,ay be ' attaohed. to the 
,. gla.ss, syringe with a, rubb3r tubing. ^ A vaginal speoulum.is also' -'required. The' 
Bpeoulum„i8. lubricated and carefully in-serted iato the vagina .and, the -cervix, (mouth,' 
: ,„o.f .' ..the ..womb.) is, located. ' Sem'e.n ,'.is ;dr,a wa "into 'the syringe, '■ ' -'.the -.ehoaite nozzle or 
glass tube is inserted into..',' the 'cervix, to, a depth' of about 1 in. and ' Ihey'.sem-en 
' is slowly itt|eoted. Although . ''impregnation Is' possible even when the semen is 
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deposited in the vaginaj greater peroentag’e of pregn'a&oies are oBtaiiied when it 
is placed directly into the eeryis. 

When the speoulnm and the inseminator are not availahlej another method is to 
hold the ceryix in position with one hand in the rectum of the oow or huffaio and 
with the.other hand the inseminating, tube— -a thiok-walled glass tnhe , or' a cat^ 
heter— is gently guided into -the yagina and into the' oeryix to a depth , 'of,' about 
Im.'.and the semen is Hownin. 

The latter method has the disadvantage that it requires an expert knowledge of 
female reproductive organs and long esperieno© of the technique. But. it dis- : 
penses 'with the necessity of disinfecting the speoulum and makes it easier to 
deposit the semen deep into the cervix. ■ ' A separate steiiliised tube should be used 
for every insemination. A separate syringe should also 'be used for ©aoh bull 
when the former method is employed, 

A simple method of insemination is by the use of gelatin capsules. The capsule 
containing' semen is placed in the mouth of the womb.' The body heat is 
sufBoient to melt the capsule and to liberate the sperms. 

Similar iustruments of varying sizes as in the first method may be used in 
other animals. 


Time factot in tlie female 

T©ohniqu 0 j however^ is not the ail important factor in artifloial iEseminatioa, 
To achieve a high degree of suooessj females should be iuseminated at the right 
time of the season. The union of the male and female reproductive cells (fertiliz« 
ation) takes place in the fallopian tube (a part of the female genital tract farthest 
from the vagina) and since it . requires a few hours for the sperms to travel and 
reach the egg it is desirable that the insemination is done at about the time of 
ovulation (shedding of the egg). Accurate information regarding the various 
reproductive physiological processes in Indian farm animals is wanting. The 
phenomena vary greatly - from breed to breed and sometimes even with individual 
animals. However, from the knowledge gathered by foreign workers, it can be 
said that the approximate time of. ovulation in relation to heat in mares is two 
days before the end of the heat until one day after ; in the' cow 20 to 40 hours .after 
the onset of the, heat ; in the ewe about one hour before the end of the heat ; in 
does on the second day of heat and in the sow early on the second day of heat. 
It is generally agreed that in mares, insemination should be .done once daily after 
the first day of heat. When a single insemination is to be made, it should be on 
the third day of heat and repeated if the mare is on heat three days'after artificial 
insemination. In' the oow, the msemination should be done at the end of -the heat 
period and within eight hours after its cessation. In sheep and goats, the 
raitabl© time is towards the end of , heat period or soon after , its termination and 
in the sow it is during the last, half (preferably on the second day) of heat. 

: Results obtained at Izatnagaf 

.. At the. Imperial Yeterinary Research' Institute, Izatnagar, various 'in'ethods of 
■ collection of. semen,. its. preservation and insemination h-ave been tried with 'success 
under Indian oonditioas. The Indian male animals are easily trained to mount 
females.; not on -heat and to ejaculate into .an artificial vagina. The ..semem' ' thus 
..,..,obta.ined,;.h.aB;been, fo.und to be.. -quite good. as .regards its sperm.. content, keeping 
qualities and capacity to impregnate. Yarious dilutors and preservatives have 
also been successfully tried. Oows have been impregnated with semen preserved 
for six daya, buffaloes for three days and sheep for seven days. So far oows, she- 
buffaloes, -ewes and does (goat) have been inseminated successfully using l/22Ed, 
1/llth^ l/40th and l/20th of a single ejaoulum. In one experiment, pregnancy 
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has resulted in, a cow by the use of l/60th of a single ejaculate. The preceatage of 
sttooessful impregnations so far obtained in the experimental animals at Izatnagar 
is 79 in COWS 5 80 in goats and 100 in ewes. The OTerall percentage when the' 
animals belonging to villagers in the vieinity of the Institute are moluded is 71 
in COWS 5 63 in goats and 75 in ewes. Even the latter percentages show that the^ 
method, can he sucoessfully employed in Indian farm animals as in, those' of other 
' countrips, 

ExtetisioJi wotk in 'villages . 

Artificial insemination work has been extended to about twenty neighbouring 
villages within a radius of about 12 miles from Isatna gar. The females on heat 
are usually brought to the Institute if the villages are very near, A. man is also 
deputed to go round distant villages and to oolleot the cows or buffaloes on heat 
in a central village. On receiving the information, semen stored in theroios with 
the requisite inseminating apparatus is sent to the village and the cattle are 
inseminated there. Ocoasionaliy, the common grazing grounds are visited and the 
females on heat are inseminated at the , spot after taking permission from the 
owners. 

' Maintenance, of records 

Inartificial insemination eantres,' ' it . is. essential to-keep detailed records. 
These should inoliide not only the identification number of the mala and female, 
but also all possible details of the condition of the female and ' the semen with 
which ■ she' is inseminated. The records maintained at the Institute contain 
ioformation regarding identification mark of the female and her physical condi- 
tion (as far as possible), the stage of heat period and the details of semen used, 
such as, ' motility of sperm, sperm- density, percentage of abnormal sperms, 
the dilation and the period of storage of semen and tli© sexvigour of the male. * 

Applicability of artificiai msemination inTndia 

The research and field work done at this - centre demonstrate the praotica- 
Mlity of using artificial insemiaatiou and its possible developnieiit into a depend-, 
able system of livestock, breeding in this country. But for som© time yet, the 
ultimat© objects of artificial insemination 'cannot be -achieved, owing to various 
difficulties peculiar to India. These are, for. example, , (i) .. the conservatism of far-,' 
mers and their' -prejudioe against any new system, xii). .adequate facilities' 

for, transporting semen,. (iii) lack of knowledge regarding the normal working of 
the reproductive organs, such as, the duration' of heat and the period between . two . 
successive heats in the Indian breeds of animals, - (iv) difficulty in handling and 
inseminating many village cows and negligence - on ■ the part of -the owners to 
bring their animals 'at the right tim'e 'and (?) bad sanitation and , sever©'- climatio 
c,o,nditkiis., , , 

, -In Russia CO- o'perative -.organizations and - State control of agriculture have 
m-ade possible the application of' artificial inse-mination' on 'a vast- scale. In all 
.other countries, which have taken advantage -of, this' method,, .organization have 
- been mainly^ on co-operative basis-. In Great Britain it has been decided that arti- 
ficial insemination shall be developed as a national 'service, the centres ' -being run 
by producer-controlled organizations, such as the cattle hr©ed-mg ',sooietie.s, farmers^ 
co-operative societies and the Milk Marketing Board. In this .oo.untry.. it is oWi« 
ously impossible, at the moment, to organize this practice, on. co-operative lines. 
India is a country of vast distances and of very few /transport facilities. It is in 
,^^the rural areas where difficulties will arise and it' is -there "that, artificial insemina- 
’tioE servio© should be developed if any big results are ■ expected. Besides^ the or- 
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ganizationsj afc least :m the stages^ will have to 1be sponsored and finanoed 

by the Government. 

If artifioial insemmation has to play the ■ same useful part in the improve- 
ment of Indian livestock as it has done in other conntrieSj it would be necessary 
to find how the praotioe will pan' out under snoh pc culiar diffioiilties of India and 
to remove them as far as: possible, ' A note of warning' regardirig'the , hasty , .and 
■ uncontrolled development of this, system may not, therefore^ be out of place.' Every 
attempt must be, made to avoid' pitfalls which might lead to disappointmeBt 
and monetary loss and bring this .system, of livestock breeding into general' dis-. 
repute. How 'useful it will be, . only experience can determine. . For these 
reasons the Imperial Veterinary Research Institute has opened four regional 
centres' in the country. The experience gathered in these centres will help to 
guide' the development of this system of breeding on a countrywide scale. 
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FARMERS AND CO-OPERATION* 

By ' ^ 

0. Maurice Wieting, 

■N' Gouncil of Fo/i'tnoj' Co-opetuti'sss, 

_ Farmer oo-operatiTOs^ in the United States have been a powerful factor in 

What is more, farmer co-operatives by improving the quality of farm produce 
and by the elimination of unnecessary middlemen, have long made it possible 
for city consumers to purchase higher quality farm products at lower prices 
_ No movement of the people in the world today offers greater promise of 
increasing mass buying power, both for the farm producer and for the ultimate 

ooBsuiiioro 

All American Tradition. 

Co-operation has always been part of the tradition of the American farmer • 
neighbours have always helped one another with barn raisings, harvesting’ 
threshing. This has made It possible for farmers to perform tasks efficiently 
which would h^e been impossible if they had worked alone or competed with 
one another. There are examples of farmer co-operation in the United States 
as early as lolOj tliomgli tli© greatest deTelopment lias oome m ' the past fifty 

a ^^“i“stration show that there are 

4.390.000 members of 10,300 farmer co-operative associations, who in 1944 did 
a buwness of §5,160,000,000. Farmer marktting amounted to §4,430 000 000 and 
purchasing to 1730,000,000 the latter figures rising to §1.010,600,000 Xi the 
purchasing business of marketing associations is considered. 

The National Council. 

National Council of Farmer Co-operatives speaks for almost 

2.300.000 farmers who are members of 4,600 local oo-operativef, which in turn 
belong to the mnety-mne regional organizations which are direct members of 
the National Oounoil. It is the aim of the National Council to promote “the 

mterests of co-operative business organizations of farmers in the United States 

by serving as a medium for ; (a) a developing bonds of friendship, understanding 
and mutual helpfulness among farmer co-operatives ; and (fi; formulatinff and 
advocating policies of common concern affecting agrisutaral co-operation® It 
has consistently pursued these objectives throughout sixteen years marked hv 
the continued expansion and growth of the Oounoil in which it has’ oonstantll 
helped farmers to organize and maintain co-operative association. ^ 

Because the co-operative movement is dynamic and growino- R is bain*, 
attacked by powerful business interests who have a selfish reason for wishinS 
to monopolize farm business. The National Oounoil of Farmer Oo-ooerative« f, 
taking the lead in defending the interests of all farmer oo-operati^s an3 in 
assisting small farmer groups. “ 

Low Farm Income. 

The average farm in the United States has but 87 tillable acres and fbn 
average cash in^me per farm family was only §1,398 in 1939, the fast normal 
prewar year. Even in 1944, it is estim ated that average cash income per Sm 

^‘Borrowed from Ohio Farm Bureau Now’s, December, 1915. 
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lamily was only about 12,000. With the! reoont end of the war, farm prioes 
already hay© begun to deoliney and they may fall disastrously again as they did 
in the 

■ ‘‘Full industrial employment oan hardly be hoped for unless, the purohasing 
power of agrioultural population can be maintained at high levels.’^ .Randolph 
' ' Paul^'former Under secretary of the Trea-sury^ said in a recent statement. , , \ 

.'The need for agriculture, industry, labour and' a,ll consumer 'groups ;to:,work 
for Ire© 'economy producing at a high level has long been recognized by 't^ 
members of the 'National Council .of Parmer Co-operative and . other ..farm 
. organizations. ' 

Farmer co-operatives have made it possible for farmers in the United States 
■to preserve the advantages of the family -owned and family-operated fatm, 
while, through their co-operative associations they have been', able to secure 
the benefits of pooling their marketing and purchasing activities. 

Bad Bargaining Position. 

Acting as an individual, the farmer is at a disadvantage in the marketing 
. of - his product, he is forced to accept almost any price the , marketing ageii'Oy 
offers him — often far below true value. 

Through marketing co-operatives farmers are enabled to combine their 
operations so they all benefit by the savings to be obtained by large-scale 
shipping, grading, packing, and barpining. ^ . , . , . , 

Farmers have formed co-operative purchasing associations' because indivi- 
dual farmers acting alone are forced to -purchase their sup.pli 0 s at retail prices 
and sell their .products at wholesale - levels. Working together oo-operatively, 
farmers now are able to pool their needs., and secure feed, seed, fertilizer, oil, and 
all types of farm, production supplies at wholesale prices. 

Broad Advantages. 

John H. Davis, executive secretary, of the National Council of Farmer 
Co-operatives, has summarized the benefits of farmer oo- operatives in this way; 
“co-operative management .is - interested in maximizing farm production income 
through providing better and cheaper farm produo‘ ion supplies ; facilitating 
economical and efficient distribution; reducing market gluts and shortages ; 
■mimmizing spoilage of products ; stimulating better grading improving varieties ; 
developing better and cheaper transportation and storage ; and enoouragiag fair 
competition,” 

TraditionaUy, the farmer .h.as received about 50 cents of the consumers^ 
food dollar, with the rema,indar, going to. processors and 'distriWtors. The 
costs- of transportation and oommunication ; processing and manufacturing; 
warehousing and storage ; finance and banking ; advertising and salesmanship ; 
wholesaling and Jobbing; and retailing are costs which cannot -be ©liminatod, 
.but they can be drastically lowered. 

Margins Ate Cut 

Farmer marketing co-operatives have largely done away / with the evils 
'that once were associated with the selling of farm produee and many ttnreason*^' ■ 
able margins have been eliminated. However, farmers have just, begun to 
ex-tend their operations ^ to the fields - of - processing, and . moving food and' fiber 
through their co-operatives from the farm to the consumer. 

Farmer marketing^ co-operatives are now giving consumers higher-ijuali'ty 
of goods 'at a fairer price because many of them have accepted the .. ' m 
challenge of gathering, processing, and marketing the food a.n'd fiber fanners 
produce. Some of the unnecessary “toll gates” that have always - stood between 
the farmer and his city brother have thus been eliminated. 
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' ■ Comiiiiier''s Benefit. 

„ : ; Ooa.sumers have benefited by low'or per nait prioes for many farm, frodaotSs 
be'oanse of iaoteased prodaotion stimalated by farmer oo-operatives. Qaality 
bag been improved by grading,, and marketing praotioes wbioh have been pioii 0 er©,d 
;:by. ,, farmer, co-operatives* Highly perishable products '■ have been brought to th©': 
ma,rk©t ,1a an orderly manner., ■ ■ 

: There : is no : more powerful ,,©duoative force in Amerioa today than the,,,: 

oo®op0rative:movem,'eat.' ■ Both on the' farm and in the oily,';, earnest' groups of 
mail, and ' women ■ are 'oo'ming together to form 'oo-operative as'sooiatioas which 
, are founded on long and 'oontmued study of ©oo'nomio fundamentals, 

, The fact that every oo-operative is a demooratio- organisation operating lor 
the benefit of its members, gives every member 'an opportunity to play a ■„ part : in 
its' operation. Annual , business meetings , of th© 10,‘i00 ' ,farm 0 r oo,'Operativ©' 
assooialio'ns do m:uoh to awaken farmers to- the -©oonomio issues. of „ 2 n,onop 0 lyj 
supply and demand, prices, advertising, grading, mDaetary control, international 
trade, and world peace. '' 

' ■ - AND REWEWS. , ■ 

SOME' NEW.-lNSEOTIOIDESy'- 

^ ■ In recent years three new insecticides have been perfected' to combat man^s 
insect enemies. Firstly : th© powerful dichloro-diphenyltrichloroethan© orH.D.T. 
whioh can b©^ made cheaply in large quantities. In powder form^ it protects 
against body-lice and ticks. As n spray it remains toxic to files for a long, time.' 
Second : a new, almost odourless repellant, whioh is used outdoors to 'keep insects 
away. It is a combination of three substances formerly used, and is three .times 
more powerful than oitronella, Third: aerosols,- discovered -in 1935, is a new 
method^ for' making th© inseetioides now in us© many times more efieotive. An 
aerosol is- a suspension of fine particles in air or gas. In -an aerosol th© - insect- 
killing substance i8^ .so finely divided that the tiny particles -fioat in the airlik©' 
smoke or fog, and ultimately find their way into- every' orack and ' oranny. Freon, - 
comm only used as a refrigerant, is a harmless, nonpoisonous ■and' inflammable 
gas, and is used as a solvent. , Fyrethrin, D.D.T., and paradichlorobenzene dissolve' 
in Freon and are used in aerosols. . There is no waste as Freon maintains enough 
pressure to . propel th© - S'.)lution into -th© air as long., as- a drop remains within th® 
container.— B. Bartbey 

A NEW CHEMICAL WEED KILLER 

Chemicals. -have , been used for long for th© control of deep-rooted perennial 
■„weeds. Of the chemioais 'So used arsenites and chlorates have' been found to fa® 
most effective,^ But these are either poisonous to animals or highly infiammable, 
and also sterilize the soil. Recently American scientists have found chemicals 
which are in th© nature of hormones whioh are very effective in th© control of 
deep-rooted perennial weeds, and whioh do not have the disadvantages of such 
s-ubstanoes as arsenites . and " chlorates. - The chemicals found most effective ar© 
two complex organic acids. The one commercially developed is trychlor^phmmy- 
amtk-mid commercially known as T.O.P. When T.O.P. is sprayed on the 
plants, it is taken up by the leaves and translocated through branches down into 
the farthest root tip. The poison kills th© foliage by destroying the chlorophyll, 
but the actual processes in the destruction of stems and roots are still not known. 
A dilution up to 1 ; 1000 is quite effective in controlling the w0eds.--“-A« K. Dhab. 
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FOOD FAMINE AND NUTRITIONAL ' DISE ASES IN TR AVANOORB, ■ ' 

■■ (194344) ■ 

Surveys " by K 0. Sivaswamyj K E. Obandy^ Li-OoL T. :S*^Shask^ 

M. B, Naidiij Dr, T, V. S. Shastry, and 7 other dootorsv PnHiBhed ^by the 
Servindia Kerala Relief Uentre, R, S. Pnram Post, , Ooimbatorej South' India. 

This hook, gives a piotnre'of the results of' food shortage .various., parts, of 
Travancore from 1941. to ■ 1944. , SiirveyS',.,'were niade^ showing, .the, nnmbet of 
deaths from diseases oansed by starvation and describing niitritional ' diseases' in 
Shertellay ■ and, other partS' of the state. Three thousand died of . the 15,000, .people 
who ©migrated to Malabar. The total number of excess deaths ■. over / the ^ average 
of^ 15 per' 1,000 population was 1,33,000 during the four years 194ito.l944 
Diseases, sufiered were gastro -intestinal disorders, diarrhoea, anemia, edema, rough 
skin, diseases of the liver and lungs, perepheral - neuritis ' (beriberi), leg ulcers, 
rickets", and' scabies. 

There- are detailed notes on family diets and, tables of food 'values of their 
diets. The protein deficiency of tapioca is emphasized and the impossibility, 'due 
to poverty, of the people affording supplementary protein foods. 

Causes of death are reviewed from various sources including parish records, 
surveys, and statements of children in orphanages. 

The chapter on food shortage and state controls is very enlightening. Some 
■ interesting points made are inequality in food prices in British Cochin, the State 
of Cochin, and Travanoor© ; the very poor quality of the grain offered by the 
state for sale to ration card holders ; the large surplus profits mad© by the state ; 
and the fact that the rice take-off was only 4 ' per cent of what ', was allotted i to 
ration card holders. The recommendations' made in this connection are valuable 
suggestions and worthy ■ of- wide publicity. 

Methods of combatting pests of stored rice and wheat in tha appendix should 
also receive much public attention— M iriam Null 
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THROUGH THE SPECTS OF AN EMINENT BOTANIST 

— .Wliat lie lias to say. — 

please" reap. 

“I have gone over Messrs. Chandra Brothers’ Horticultural 
farms with great pleasure and profit. I am told they have assigned 
over two hundred acres of their excellent lands for this purpose. 
The farms are run on expert scientific lines and already they have 
started to produce new and varied varieties of hybrids. 

They have upwards of five hundred varieties of ROSES and 
I have pleasure to testify that I have seen not only budding but 
inarching, etc., being done under the supervision of experts, unlike 
some of the other Rose Plantations that I have visited. Chandra 
Brothers keep maps and record of the plots to enable them to 
name any rose with exactitude. 

Besides this, they have the choicest collection of ANNUAL 
FLOWERS in India. . Some of their seeds such as the SWEET 
PEAS, DAHLIAS, BALSAMS, etc., are unrivalled. I hear they 
have over one hundred and fifty separate named variaties of SWEET!! 
PEAS. These multitudinous varieties are sown scientifically in 
separate plots to ensure against even remote chance of cross-pollina- ' 
tion, though naturally they are self-fertilized. Thus these seed growers 
take a just pride in the purity of their seeds. 

CHANDRA BROTHERS claim to have the largest varietal 
collection of CITRUS in the world. It was a rare pleasure to go 
through their CITRUS ORCHARDS and to see the healthy trees 
laden with fruits. I saw for the first time some of the new varieties 
of CITRUS, ^.^i—Tangello, Kumquat, etc. They graft these fruits 
on various stocks and not on the usual “Khatti” stock. This is a 
great improvement for the growers of citrus fruits on various soils. 

For this great enterprise of theirs, the Country owes a debt of 
gratitude to CHANDRA BROS. India is sadly deficient in its! horti- 
cultural Industry and is one of the poorest consumers of fruits in the%> 
civilized world. CHANDRA BROTHERS fill a great need and I 
wish them every success in their great undertaking.’’ 

SHRI RANJAN, 

3I.Sc. {Cantab), D. 8e. {8taU-Franoe) 
Profmor and bead of the Deplt. of Botany, and, Bean of the 
Faculty of Science, Allahabad Unkemly. 

Following CATALOGUES may be called for : — ' 

Finest lowering seeds, Famous roses. 

Free-Fruiting Citrus, Flaming Bougainvilleas., Etc., Bt.o. 
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BUILT TO REMAIN 
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EVEN AFTER WAR 

THEY HAVE ATTAINED SUCH HIGH STANDARD 
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THAT YOU CAN FULLY RELY ON THEM FOR 
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SCHEMES. 


VARIOUS MODELS, MOST SIZES 


Write for a Catalogue 

liirlosKar Brothers Ltd. 
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uled or minimized throxigh international oo-operation in matters parts in- 
at kind of good land use whioh prtfduoes more food for people everywhere 
h H. Bennett, Chief of the Soil Conservation Service, U.'s, Department 


The above- oiestioned facts are fairly common-place. The Allahabad 
Farmer reeosBHsends, in these days of increasing pressure on the soil, that a 
nation-wide campaign to utilize all the available manure and oi'ganio matter, 
of wiiatfcver sort, for the maintenance of soil fertility should be waged. 8uob 
a campaign should be a positive and important part of the general ‘Q-row More 
Food’ csmpaign. Instead of burning cowdung let there be a nation-wide 
oampsii'gu to produce quiet-growing economic plants such as castor beans, Sesda/m 
■Aegi/ptiea and others of similar characteristics which have fuel possibilities; 
end at the same time the slower growing more permanent trees with fuel, fruit 
and timber possibilities. There should be a nation-wide observance of tree 
planniig day, or days, at suitable times in the monsoon period to be observed 
as faithfally as the observance of the main religious festivals. 

Along with this 'campaign there should be a similar campaign waged for 
tbs eoiiservation of all manure and organic matter of whatever sort. Demonstra- 
tious ^Oi the best method or methods of preparing and storing, then applying this 
valuable jaaterial to tUo sod should be conducted vigorously throughout the 
whole oouutryside. The soil will soon begin to demonkrate the value of such 
consideration for it. 

Lq;^ evezy one realise that the soil of India is her best material possession. 
It miist be conserve i and reclaimed wherever possible; its fertility must he 
mamtaiued and increased. It may be necessary to use it intensively ; bat if so, 
ktit bo used wisely. Let it not be robbed nor depleted. Let it have its 
iioccssary rest (holiday) periods. Let not weeds infest it. Let every square 
iKoh be used to the best possible advantage. Let there be a fresh recognition 
of man's rospousibility to the soil. Let India learn to value her sofls and 
employ sound senso and science to eonservo and utilize them.— J. L. Goheeiv. 




Sell conservation is not a passive science, something that is to be applied 
%vhcn there are signs of danger. For then it is too bite. Soil conservation 
inuijt be^ au evcrvi'utchfui sentry responsible for the safety of the source of food 

production for the world, no® and for all time. 

Soil conservation becomes the hksio link between nations for the betterment 
of people as a whole. It is a constructive force for binding together land users 
witliia community areas, and,, for building international good will and under- 
stP.ndicg. will lead in the direction of world peace probably more than any ", 

other f.ctivitj of mankiud. We might very well ieo.ali this, then, ‘'whoa we corn® to 
relitct Rpoa_ the fact that noxv, 1943 years after the biith of Christ, we have on 
our hands the most terrible of ail the long history of wars. Something has failed 
fcomewhore. It may be that our costly failures across the centuries might have 


of Agnoulfure. 


of mineral matter, enables the soil to yield back in the crops produced the ^ 
essential elements for healthy growth in man and beast. 



AN ATTEMPT TO ASSE8S THE ECONOMIC ASPEOTe? OF \Tn)NC 
CHRISTIANS SETTLED . ON LAND NBAS UMM EDPIJ SI, * 

BIST. MORADABAD, U. P. 

By . , 

. H. S. Azakiah 

Origin.— Early in Marok 1942, I had the privilege t?. attend a”, a v’.-itor 
tlie ninth annual confereucs of the Resereh aad'Estsusiou sectioa of ths Unitdd 
Provinces Board of Christian Highar Bduoatiou which met- at St. John's Ooiiage, 
Agra. A sum of rupees fifty, given the pravious’ year to the Allahabad 
Agricultural Institute for researoh in rural problems "had not been utilized; 
and, therefore, on tha recommendation of the Sub-Oommittee oa Sural Problems 
the following resolution was adopted by the Board : — . 

“With reference to resolution IV of 1941, it was resolved to ask 
Mr. Azariah of the Agricultural Institute to attempt to assess the eooQomio 
prospects of young Christians settled on land in the United Froyiucas, taking 
ease studies of Old Boys of the Ummedpur Farm School and any other 
oases available as the basis of his study.” 

Ummedpur Farm School was speoifioally mentioned because it was a 
visit to that school by Mr. H. L. Puslay in oonnaotion with research and 
extension that resulted in hLs tour of the Christian colonies in Northera and 
Western India _ and the publication of his report of that tour in the form of a 
booklet, “Christian Land settlements in Northern and Western laclia”. The 
present study may be oonsidared a ooutinuatiou of Mr. Paxley’s study, for 
this is an ATTEMPT to answer some of the questions arising oat of that study 
and to throw farther light on the question of how far cultivation of land can 
contribute to the founding of the Rural Church oa a sounder economic bisis. 

ol sJstit4d.y.'~'It . was felt that tue Oest way to anproaoH this 
problem is to obtaiu factual data and analyse tliam ; otherwise, wliatsfor may 
be filie findings, they would remain in the category of ‘^somooEie’s ooiruoT’. 
This means getting an exact pioturs of what is going on in Ummeupar. Sew 
far are these old Boys of tfaimadpar Farm SoboVi saocessfu! as*' fariaers S" 
How much capital have they invested in thsir businesses? How do thay 
compare with their nou-Ohristian neighbours? An attempt wil be made 
to answer these and other similar questions. 

Two methods of study are open to us. The first is ktiowa as the “controlled 
method” ia which the data is obtained from a few selected rasa who had been 
asked to keep regular day-to-day aocoants. This will mean seoiiriag data 
from supervised accounts from few men. The second method is to get the 
necessary information from as many as possible and sublectit to statiatieal 
analysis. This method (survey method as it is now known) perfected by D. F. 
Warren of Cornell University is no r widely used in all farm business studies. 
Had thes8_yoaag men settled on land provided me with a detailed aooonnt of 
their farming business, I could have analysed those figures easily aad used 
the_ first method. Although all of them had undergone au agricultural 
training and several of them were keeping accounts of some sort or other, 
they were not adequate. _ Therefore, the Survey method was aioptod. This 
method, as mentioned earlier, does not control or iufiuenaa the data lu aay way. 
It takes all availaWe data both good and bad, and analyses them 'statisSioaliy 
to yield results. It is a cheap and quick method and can give very satisfactory 
results, if properly applied. Two types of errors creep in when this method 
is used— 'biased error and non-biased error. The biased error, as the name 
suggests, is due to prejudice end can be minimized by ohanging the questions 
or the method of asking for particular information. For example, if a 
farmer is asked to say how much of the grain he raised, was used ‘at homo 
..during one crop year, he will make a “ wild guess” which will be far from the 
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trutlj. Instead if he is asked how muoh he oonsumes at each meal, how muoh 
jie ieeds his cattle each day and how mnch he gives away as gift and as 
(xohange for work engaged, one oan oaloulate the amount “used at home” 
jor one year ; and this will be without bias. The nou-biased error introduces 
■ different type of error. The extreme estimates will compensate if 

le number of observations is large and the average will be q uite close to the 
d)akeE advantage of wherever actual records ate not 
aval able and one oan get only “estimates”. The survey method commends 
.56 especially in agricultural studies of a economic nature. The chief purpose 
01 tbese studies is to know why certain farmers succeed, while others fail; 

. , y using this method both successful and unsuooessfur farmers are taken 
into account. 

i , Pit^SSentation of Data. — A word of explanation may be given with respect 
f!, Tbeolasses of people who are benefltted by 

“ostly thos who have no knowledge of the science 
ot statistical methods. Statistical methods, however, are indespensable in the 
tK« interpretation of such studios. It is, therefore, logical to present 

possible even though complicated and even 
metbods might have been employed. For example, the 
relc tionship between size of farm business and inoom© may be presented in 
t^iree ways. Firstly, it may be expressed as r= +0.5^ ‘r” being the 
xearsonian coefficient or oo-effioient of linear oo-relation. Secondly, the relationship 
eo?afLn ^ formofy=mx+b,which isthe regre8sioS 

niav be ^^^i^dly, a graphic representation 

were tu lt ^ The data are plotted on a graph and if there 

order ^ themselves in a deBnite 

Jar’be'^arLr ! Presentation appeals to the eye. Lastly, a two-way tab'e 
rxtJession ar«Tffi„ l> stow the L Same relationship. The first two forms of 
forTs a?e elcf fn ^ ^ interpret by the lay reader ; the graphic and tabular 
it mav also this study only tabular forms are used, 

farming biisineRs o ^omt out here that most of the relationships in the 

.bip. ”.f, Ss s sLTMr ‘r''*" 

south-west of Moradahad, and is a difficult ^ 3 ^ ach these dais 

t"=£fd IS to iTif inuSrro:f 

^ ge? bfck 

sLore farm Xoh is 2er thl^^oWe ^of « 

man who is putting into praltSc: auT lel'fd" S'tt Sg^S^l^TVstrut 

Allahabad. An adjunct to the Farm School is the Nursery School in wbiob 

ot ttfa™ Th"’lV?L“? ‘“‘“r f ■ , “'1 oonWbion 

Dutta nut if “tboi hltc ? ™ overlooked. As Mr. 

to work with their hand?’ an?tW8''^pSt?Vuh 

the Nursery School l a prsists with them even when they leave 

doL w each bow ^ of the work 

prrupee Thus^arned 

the exSLses S S outtini off as pocket money from which is met 

end f ^ and offertory. Thereat is accumulated as savings 

SoS^ 'JCsLoTl^^^^ wbeaTey leaTtbe 

have to be returLd lI tt> cannot be taken away and they 

e . In the early stages of the development of the school aU 
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as there '"were too many;' 
had ' to take the loss. The ■ scheme ■ is 
so ■. that at least ' those "who oaa" earn"' 
expenses in the school and are anxious 
ohance to save what they can 


and 


the /money a boy, earned '^was credited' to his'acoonnt anl he was' then charg*0d 
for tuition, and, hoard. This left a credit balance for a few students and helped 
them to, have enough money, "to bear the necessary expenses for starting', a farm. 
Unfortunately, , this method had, to be disco.ntinued urAaiAw 

e eoounts . Jn the red and , , the , mission 
, worth, trying ' ag.ain, in a modified; form 
enough : to,,' bear all, their ediioational 
to settle down ■ on land may be ,§iYen . «... 

„ thus acquire part of ', the initial capital needed. 

There are 40 young 'men, who haT0 settled on land within ■ a 'radius of 9' 
miles from Ummedpur. Qne ■ or two are located as far as 25 miles from 'the / 
sohool. But they all try to meet at least once a month ■ in their school' and" '■ 
discuss their prohlems and get help, and advice from. Mr. H. 0. Dutta. Three 
of these young men came to Ummedpur to meet me and spent on© full ' day ' with 
me. Mr. Butta was good enough to cancel ' his engagements to devote all 'his ticUe'' 
to answer^my questions. Only those fields whioh were close to the farm sohool 
could be visited, but enough fields were visited to represent what was' typical"' 
of that region and of those belonging to the old boys of the Ummedpur sohool. 
Homes of some of these young men residing in a village about 2 miles away 
from the sohool were also visited in order to get an idea of the standard of living 
of these men. I ©xpkined to Mr. ^ D the method I intended to follow in 
studying that group so that he could train someone who could collect the 
necessary data for me. This he did a few months later when I sent him a 80 
page questionnaire consisting of 12 forms with full instructions for the one who 
was , to collect data. . 

Climate and agriculture of the region.— Since this study refers to 
a particular place at a particular time it may be well to explain these at the 
very beginning. Moradabad may be located on a map 28 , 51’ north and 
78\ 46' e&Bt of Greenwich, It is situated on the right bank of the Ramganga and 
is at a distance of 868 miles by rail north-west from Oaloutta, The average 
elevation of the district is 670 feet above mean sei-level ani the land slopes 
from north to south {76{^ to 63l’', The soil is alluvial in which boulders 
of stone oocisionaliy occur. Kankar also is abundant in certain places. Reh 
IS also found and occurs in patches in some fields occupied by the Old Boy’s 
of Ummedpur School. Generally speaking, the land under study, is more or 
less level with a slight slope where sheet erosion has ooourad. The oli.nate is 
said to be congenial the atmosphere being clear and dry. The prevailing winds 
are Trom east as well as from west, the former being more frequent. ■ Hot ‘ 
wmds, blow very irregularly beginning.from . the ' middle of April or" the 'be-.' 
ginning of ■ May.'. The annual mean' temperature is with a mimmu'm of "' 

5ti^P in January, and a maximu.m of 90^F to -92’^F in the latter part of '.M.ay or 
begmnmg of. June, Moradabad has ■ very, ,oold- nights in winter and has "seen ' 
22 F in 18o9. Rains set in about the 10th of June to early part of J.uly 'and cease ' 
aboukthe^ end of August or early in September. The average annual rainfall 
.tor the^ district varies from 40 to 35 and Moradabad town and itS ' neighbourhood' ' 
gets This study is concerned with the period June I, 1942 to May 30, 1943 
and during this period, Moradabad had good rains during the first half of the 
season and about half its normal during the 2a I half. The normal rainfall 
from 1st of June to 20th of September is 34.53'^ of rain. Prom the 1st of October, 
1942 to the end of February, 1943, Moradabid received only 2.12 inches of rain- 
fall although the normal for that period is 3.88’h 

, ,^ The important crops , in,,,, that,, region . are ■ rice, ■ wheats barley,' b^-jra^ ' 
maiEs, gram, pulses, sugarcane and cotton. The year under consideration 
was very favourable both from the point of view of climate and from 
the pmnt of prices of agricultural commodities. The out-turn of the rabi crop s 
was officially estimated 80 per cent of the normal. The prices of agricultural '' 
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aommodities were generally ^ery kigh and helped tlie farmer to get a good 
ineome. . If wa consider only the most important crops grown by the young men , 
tinder stiidj^ the prices were,' on the whoie^ 127 por oeat above the prices that 
prevailed in Aiignstj 1939, that is, just before the outbre'ik of World War 
No. II ; and they were 120 per cent above the prices of the previous year as 
shown in^he taJ:d© below . , • ... 


August 1939 
March '1942' 

, March '1943 .■ 


Kice 


Wheat 

Barley 

. Gram . 

Arhar Dal 

Til 

Linseed 

10 > 

-. 100 i 

'ICO 

100 

100 1 

iOO 

1S4 

' 124 . 

118 , 

'J'27 

i ICO : 

' ■ 106. 

' 223 ■ 

261 

210. 

269 

208 

173 


■ for 
fact 


the success of 
must be borne 


■ Higll.prico IoyoI— H igh prioes is one of the reasons 
the farmers jfresented in this, study; and this important f 
in mind in interpretiog the final results, 

T1i 6 mon studied — Out of 40 old boys of. Ummedpur Farm School who 
are . farming., data was collected from 31; but six of ■ them could not ' be 
used as. five ofthem^had left farming to join the army and one questionaira 
was not fully filled in„ This study,, therefore, coiic 3 erns only 25 ■jmung men 
or 71.4 per cent of the Old Boys now farming near Ummedpur' 

.The , average age of these men is 26 2 years and ranges from 18 to 35 
years. Seventeen or 68 per cent of them are married ; of these ii have children 
the average .nu.mber of children .per family being 3.4% , S'eventeen 'of' them have 
„mear relatives liv.iDg .with the.m and-.th© average number o.f such dependants 
is i.l. .Only one mairied ■ and another^.immarried had no ' dependants what- 
soever. The average number' of . expexieno© years of was 8:8 and this varied 
^ from: 1 year to 18 years.'. ■.' 

^Their farms are on© to _10 miles from the school Tiie nearest railway 
..station^s on the average 5.8 '.miles away from them, and nearest p'licoa road 
3 8 miles. Postal communication is available, the nearest Post Ottioa boinP- on 
the average about 4| miles away from them. The Police Station (iko is about 
the same distance. 

,,,^^,The majority of .them (68 .percent)- are ooeiipanoy tenaa.is and the rest have' ia'-" 
addition some land under non-Gooupaney. ■ One man has half his 'lioldin«^»’ ' under 
zammdari system of tenur©. The average holding,. is 7.80 'acres with a standard 
..deviation of 2.? 6, acres. Fifty -t^vo .per cent of the farms are - fully irri^^ated ' and 
12 per cent partly irrigated. ^ 

^ . The important crops grown by this group in the order of importance 'accord- 

for grain, tii, paddy and iuar 
tor iod.der. . .(o) Bah, .wheat, gram, arhar, mustard and barley. Althom^h this is a 

©ugarcane tract only one grew that crop. ■" 

Subsidiary income-^ All of them had a 
who had 2 pairs. Out of the 25 men, only 4 ( 20 
men had one buffalo each; and! man,* 1 cow 
on© man sold fiuid milk and 4 sold ghee. Two 
^ milk and ghee that was produced on the farm. 

Jor. home, oonsumption.. ..Sheep .and. goats were 'not reared -at-all. . 

I our men worked outside in their spare time: three let out their bullook 

carts on lure and one worked on a handloom. It looks eertaiuly, a proStable 
Easiness t.j let out idle bullook carts and oxen. But all men liTino- in a 
restricted locality cannot profitably do this, , i t, m a 

Farm Power:— As could be noticed from the appendix, the farm power 
was a weak point in their farm organization. On the average 1 pair of bullocks 
was taking oare of 7.8 acres- Most of them had an “exooss” of pker. Whether 
a farmer had 3| acres or as much as 15 acres he kept one pair of bullocks. 


pair of bullocks excepting two 

psr cent. ) kept 1 cow each ; tea 
and a buffalo. Of these, only 
farmers consumed at home the 
Only, .four k.ept .a .few - 'Chickens 
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In other, words the man who managed his 15 acres with one nair of oxen was 
nsing his draft power far more effioiently than the, one who utUized a pair of 
theworV**lf The hullooks in the first case were doing 4 times 

mLISL hi l?" Incidentally, this young man who was 

tocomf ris one pair of oxen had the highest labour 

income ^Rs 98 1 ^ tug j ^ earnings were Rs 1,458 which is equiTaleat 
01 abou Es 120/- a month. This excludes the earnings of his 
lamiiy memDers and the interest at 5% on his capital. 

fcopjoae :™There are several methods of measuring the success of a 

only three were used. First 
' ^ analysed, to 'find out how niuoh. these younff men were 

^ o°e year (labour income) ; secondly, how^mnoh the 

how^^tlfA ior the family as a unit (family earnings) ; and thirdly 

how the remunerauoa from farming compares with the urban wages 
(laboui earnings), ihe average labour income for the group was Rs. 256-9^8 : 

earnmgs Rs. 533-11-10 and labour earnings Rs. 469-15 8. That is, 
the farm was paying them on the average Rs 39- MO besides providing a free 
house to hve in and supplying farm products for the entire family. ® 

The uf^ moome A few important relationships may now be presented, 
ihe labour income oi these men increased as the size of the farm increase 1. 

A-veiags size - Labour Income. 


4 4'3 Acres 

7 ,. 00 , 

10 0!) *' 

„ , l-i.OO 

_ T-liis relabioaship is , Hotioed in a!! farm business 

a tew unbelieving arm ohair investigators have been, and stUl 
this umversai law of farm-man igement. 

■ and lacoms The science of farm m,anagement gives pre- 

ojse.y the same mioimation that one -can get from years of experience. To^ be 
eueotiVG there must be a number of farm management studies which show whv 
some farms sucoetd while others fail in a certain locality or region The 
information these studies give must boused as ‘'standards"” ; ai!d°ones own 
aohievcraont m managing a farm must be accurately measured bv the help 
ot oarefuhy kept aeoouats. This will help one to get in a very few years the 
same lesu.ts as that oi a man with many years of experience. In absence of 
le lao.e .aim maaagemont studies in this country we should- expect a direct 
relationship between experience in fariaing and ' 
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locome 


Labour 


Income. 


I' eriorice. 

Rs. 

a. 

P. 

4 

5 

2.17. 

112 

id 

6.13 

22 i 

1-5 

11.80 

347 

8 

3 

16 67 

371 

2 
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irrigatioQ 


will also 


^Irrigation and I,a,'OOIll 0 ^-“Tl^at: irrigation or. lack o! 
toil ill tlio labour income is the usual assumption. 

■KT.,' m' ' ” ■ Es.- 8. : p. , 

JNon-Imgatioa... 7.6 acres. 224 15 6 

Irrigation ... 8.65 'acres ^<96 15 3* 

Ih© ino-rried, , people, - seem, . to do- -ixamh ■, better -thno -the' - 'Unmarried ! " 'The 
:iooo-ma,,ottiiO:se while thoso- 

uii marr 1(4 l\.s. 33341-7. , All „ the., diffexenoe.is not due only to 

ThlS.-v.lS- " . ■ t A . .v.-^-' -- 


labour 
of the 
status. 
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statas.. The ■ average experieaoe of the married groap' was ,11.6 years and: 
tlieir holding 8.2 acres -while the tininatried-liad oaly Syears of experieaoe and 
a holding of 7.0 acres. . : , ...'v 

. .As mentioned earlier, it must he' remembered that, ' these '■ factors -d^ not 
act independently of each other. They act jointly., -It was' 
tbm particujar^ group, area and esperienoe jointly accounted for 83 pet cent 
■ofths' variation' in income. ^The remaining ' ITper oent waa' caused by other factors, 
are - mentioned above' (irrigationi subsidiary inoomoi marital 


-, a 'few of which 
status, etc ) 


■ Comparison with neiglrbours In order to ' oompare ' ihis ' 'group - of 

young Ohristiana . with non-Ohr is'tian neighbours, it ' - was ' felt - at' first ' 'tliai the 
standard of living might be profitably employed. ''When this 'was attempted there 
were many difficulties. Firstly, the standard of living itself is very difficult' 
to measure. Several ways have been ' suggested especially in the. United States. 
Ail those methods are net ^uite suitable under village , conditions in India 
For example, one may try the number of durable goods one has. The possession 
or a ohair, a table, or a phonograph may bo used as indioators of a higher 
standard of Impg. At least in the villages near Ummedpur the posse.^sion 
of these thing will mean copying the “barra” sahibs. They are not considered 
as oonvement material possessions, but rather as the exhibits of ones arrogance 
With the result that the possession of these will mean incurring the displeasure 
and hatred of non-Ohristian neighbours'. Actually, one of the men’s houses was 
set on fere, just beouise he tried to indulge in it. Beoause of all this, no one 
dares mvest his money in these forms of wealth. Clein house, healthy o-ood 
sized animals and the size of the grain .tin, these, rather than chairs and 
phonographs, may be used as indioators of a liigher standard of iivino- Judo-ed 
this way these young Christians are far superior to their noa-Ohristian^'oomrades 
One cannot ljut notice the contrast of clean house; clean, healthy and beaming 
children to those of the non-Ohristian neigliboures who surround them 

In conclusion, we might say that these young Christian men settled on 
land are doing very well indeed. Several of them are getting a labour income 
of over Rs. 500, while one had made Rs. 981, The earnings for the family 
as a w. ole were between Rs 1,000/- and Rs. 1,500/-. The size of their farm 
business and experrenoo m farming are two predouiinent factors which affect 
fheir income. Subsidiary income and irrigation also favourably affect profits 
Compared to their non-Ohnstian neighbours, these young Christian men are 
on a higher plane mentally, physically and spiritually. There are evidences 
that young men of this category oan certainly help a great deal to establish the 
Xnuian Uhuroa on a sound economic basis. 

Caution is needed in interpreting the results given in this study The 
results will hold good for this p.irtioular group only. Statistics will not uphold 

-n ^ definitely state thit 

these relations will hold true for other lojalities. In studying the impresuya 

^‘J“ade, one must not forget ^the most important 
factor that_ affects farm profits, namely, tna general price level. In a time of 
rapidly rising price- level, farmers fiourish. In general, they receive for their 
products a higher price than what they pay for go ds they buy. Tha ye ir 

of tills study was a favourable one, for farmers. ^ j J ^ ^ 

suggestions Although the terms of refereuoe had been only “to 
attempt to assess the eoonomio aspects of young Christians settled on land 
near Ummedpur, I trust it will not be entirely irrelevant to make a few 
suggestions First y, regarding the young men themselves. Every eif i- t 
must be made to enlarge their farm business. This need not neoossanly meiu 
iimreasing the area of their holdings. Attempts may be made to use his ti. no 
efficiently and that of his oxen effectively. Subsidiary cottage industries and 



iJumimiLMm ,oi ■ miumg young unnsuans on,, iana , tnerebj' improvino* 

their eoonomie_ status and putting the indigenous Ohuroh on a firmer independeat 
footing. While more information is needed for any generalization, I am 
inclined to believe from what I have seen there in” Ummedpur that this ia 
possible.^ During the Christmas of 1942, all the supplies needed for the Christian 
community dinner were supplied gratis by the well-to-do young men of this 
group. The question why Christians settled on land ia some other places 
have not done so well may be legitimately asked. I attribute the saocess of the 
XJmmedpur experiment ia a large measure to two outstanding features. 
Firstly, a thorough training is being given before these men take to farming'. 
Secondly, a vital and very elfeotive link is being maintained between the school 
and its old boy s,_ who take their praotisal problems back to the school and get 
counsel and advice. The school in turn gets the advantage of knowing the 
problems in actual farming. It also acts as a vital agency in bringing together 
the members of this group. The success of this sat-up is largely duebo the 
untiring efforts of Mr. H. C. Dutta. ° 

Two importat problems will have to be faced in any effort made to set'Ie 
young Christians. The problem of land and the problem of capital, I believe 
sufficient land must be made available for young men who desire to settle on 
land. There seem to ha four ways open to us. 1. The local church- body or 
mission may acquire land 2. Well-to-do Christians individuallybeoomezarain- 
dars so as to let it out to young Ghristians, 3. ’ The good-will of non-Christian 
landlords may be sought. 4. Some sort of Land Trust Company may be firmed 
by the pooled resources of the Christian community. Only trained men must 
beallo-vedto rent such laud and they must be given an opportunity to climb 
the agricultural ladder from tenancy to ownership. With respect to capital, 
aredit ..iaoilities mast be iiiada,- a mailable ..where a persoE. oaE get ■ oheap credit/ 
To- 'a iar-m sohool, I would oommead av modified .ITmmedpar plan;' wheraby 'a' 
promising student is. given a chanoe to save and acquire part of the capital 
needed later in his life. , ■ 

, Lastly j., as I .made this . .study it has been forced upon me that ' more go** 
operation is needed bety/een various Ohristiaia denominations that ar© working 
in the -Tuml ^field, specially at , this time, when ■■ .great ' challenges ■ are' thrown 
.at Christianity and at a time every effort is being made in this country for 
ohureh unity. Here Js an^ S. P. G. Mission school within easy reach of a 
very Jam ,C' us .Presbyteriii Agrioultiiral College aa.d.yet, apparently,, no noaneotion'- 
and mtejest exist between them. I believe Ummedpar area may be a very 
ueeful extension area of the Agrioaltural Institute. Effective useful propao^an-Ia 
may be made to these young men with respect to better varieties of crops' and 
improved implements. The department^ of Agrio.ultural loonomios is not 
^izmg golden opportunity. These young men are eager and co-operative. 
Exact iniormation with respect to farm business under village condition may 
be obtained from these men. Some simple accounts may be suggested Blank 
foms may be supplied and they b© asked to keep ' records on them ’ At the 
the Institute may help to analyze- the figures so obtained. 
Ihia will help these young men and it will, also help the Institute. It is time 
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The hatal-Eiit palm (Areca catechu L.) is met with flironghout the hot damp 
regions of Asia and the Malaya Islands. It is^eiiltivai#d exolasively within the 
moiat tropical tracts that fringe the coast of India and practioally within a belt 
of land that doss not extend inland for more than 200 miles. It rarely ascends to 
■altitudes'Of 3,000 feet and gradually disappears, even from the littoral area.,' os m 
localities are entered where. the duration of the dry hot months, equals or exceeds ' ■ ^ 

'the' monsoons. Usually, it is seen as a gar den, plan, t.g.tve or six ora dozen palms ■■ ^ 

at most being found around homesteads. Bat, ooeasioiiiiUy and in certain localities 
especially of southern and western India and of Assam an 1 of Burma, where tha 
soil and climate may be exceptionally favourable, it is grown in special gardens ® 
along with coconut, plantain, orange, mango, etc., and either with or without . the 
pan {Piper beiie L.) climbing- on the palm stems. Lastly, in eastern and 'no'rthern ' 
Bengal and some portions .of Assam its cultivation has assumed still greater 
dimensions-. ■ In. certain localities of these tracts regular plantations of 5 to 20 or 
even 100 acres occur and at such-, frequent intervals, that they might almost 
be said to constitute^ a distinct agricultural feature scarcely less important than ' 
the combined crops raised on the mterveuing portions of^ the count'ry. ■ ■ 

Origin and History : 

. The original habitat of the .beteLnut palm is 'unknown,. but Beceari, considers \ 
that a Philippine variety, cate/??# var. siYmfes possibly represents the. true 
wild plant of thaLwidely -ouM^ species ; for in the Philippines various forms ^ 

: of fca nooTO as to aSordgood ground for belief' 

that it was in those islands that A. catechu finally assumed the specific characters 
it now exhibits. In support of this view he observes that in no other part of 
. southern: and eastern Asia or Malaya is any species of to ■ be found which, 
in any way approaches catechu in specific oharaoters, whereas in the Philippines 
an entire group of species exists closely related to it. 

cultivated in Malacca before 1593- and it' is ' ' 
mentioned in- a Chinese work-dated. 140 to 80 B. 0, under the pinlang^ which ' 

■ was evidently a, perversion otpinang^ which as a na'me for the -tree is confined 
almost entirely to the Malaya Peninsula and Sumatra. 

The earliest historic reference by a European to the habit of oh. wing biteL 
: n'ut -'O'Ccurs in the: writings of Marco Polo (1298 A. D.}. ■ ■ 

The best known vernacular names for the nut are, supari^ hopm% gm^ gaya^ 
hamiU^ f?mi% tambul^ pokavaha^ oka^ kamugii^ adike^ etc. 

Uses : ” 

The nut is a masticatory of great antiquity with all Asiatic races. To the 
taste the nut is astringent and slightly acid ; it possesses also naroolio and 
anthelmintic -properties. These properties are due mainly to the alkaloid 
mecohm, but three other closely allied alkaloids have been isolated. The alkaloids 
,.,.,^. 16 ;..-^ „to occur, in the light-coloured- endosperm' and 'Hot .in the -dark' brown or 
red portions which contain the oolouriiig* matter. 

For chewing purposes a small portion of the fresh or dried nut is taken and 
^ pwoe of leaf of the betel vine {Piper hetle) together with a little lime® 

In addition there may be added according to taste gambler, "tobacco, cloves, . 
cardamoms 0 1 tosa. ■ ^ 
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SOiiE OBSERVATIONS OS THE BEtEL-NUT 


The powdered nut owing to its astringent action on the gums is used as a ' 
dentrifioe and in veterinary praotioe for the expulsion of worms in animals. 

The nut is sy raholioal of festivity ; it is accordingly a fit oflfering for the gods 
and is an essential at the betrothal oeretnony. Further, from the most ancient 
times the presentation of pan has been the polite termination of ceremonial and 
other visits. 


Yegetative Cliaraeters : 

A rera calechu ii s. graceful tall-sfemmed palm often reaching a height of 60 
feet. Its ^stem is ojlindxical, 5 to 8 inches in ^diameter, and ringed distinctly 
from the base upwards by the sears of the fallen leaves. The stem is green 
when yo ng, but assumes a greyish colour with age ; it is slender in comparison 
with it s height, but being tough and strong it is not readily broken by the 
wind, and further it is able to maintain itself in an ereot position even in fairly 
soft soils by means of numerous strong roots which grow out above the base of 
the stem as well as below in the soil. The crown of leaves is compao': with a 
diameter of about 8 feet. The leaves are pinnate, from 4 to 6 feetlono*, with a 
long sheathing base which completely encircles the stem. The lea'fists are 
numerous, 1 to 2 feet long and 1 to inches wide, some of which may remain 
joined together; they are fairly rigid and form a somewhat dense iittish 
surface. 


Flowering: 

When grown under the best conditions the palm often oommenoes to flower 

when it IS about 4 years old. The first inflorescence to open may occur on the 
stem at 4 to 6 feet from the ground in the axil of the lowest attached leaf Bach 
mfloresoenoe or spadix is closely covered by a leaf-sheath until a feiv days before 
it IS ready to open. Further, the spadix is completely enclosed in a sealed, double 
boat-shaped, flattened spathe about 2 feet long and 7 inches wide in its broadest 
part- Ihe inner and upper side of the spathe is much thinner and weaker than 
the lower and outer side, so that the expanding spadix early hursts the snathe 
open along its upper side in a central longitudinal line and frees itself. 

. The spadix is shortly stalked, Ifto 2_feet long, with numerous branches and 
unisexual flowers. ^ Each secondary or tertiary branch bears one to several female 
flowers near its thickened base, whilst an abundance of male flowers are produced 
on special filiform branches, 6 to 10 inches long, which arise below and extend 
beyond the female flowers. The male flowers are arranged in pairs in two rows 
along the upper part of these thin branches, but oooai;ionaUy one or two of thfim 
are found at the base of and beside a female flower. 

^ The male flower is small, 1/8 inch long, sessile, triangular, white with three 
minute sepals and three larger stiff, lanceolate petals. The stamens number 
SIX and contain very minute, colourless, pollen grains. The rudimentary ovarv 
IS trifid and slightly longer than the stamens. ^ ^ 

The female flower is i to 5/8 inch long, sessile, with three broadly imbricate 
green sepals about as broad as long and three ovate petals. At the time tbs 
flower IS receptive, the petals are creamy white and about one-third loneer than 
the sppals There are six minute, flattened staminodes whose bases are ioi'ied 
together and encircle the base of the ovary. jui iea 

The ovary is surmounted by a thick trifid stigma which is situated imme- 

diately beiow the small opening* formed at the tip of the lower by the petals* 


Both^the male and the female flowers are very fragrant. 



throughouHhe year ; still, •’s in India, the 
(remberto lebruary, wiiioh indioates that 
iKes place m the wet months April to July 
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Male and Female Flowering Phases : 

The male phase begins immediately' after the, spadix frees.' itself of .tlie'spatlie, 
Th.e^m^ale. flowerS'^eommenoB to op-en at the tip of eaeh slender .' male branoh .and 
, .oontinne^ backwards towards its base iH' a fairly regular manner' iintilall the 
;flowers aree.xliausted, .This. phase lasts "from three to four weeks.'V 

„ Ne.ar the. end of the male phase the green petals 'of .the larger fem'al© lowers ■ 
.eommenoe 'to lengthen .and , 'to change their eolonr.' A.fterihe las,t'. 'mal 0 
...,ha¥6 opened, the petals oftl'-e female lowers open slightly the top^' . 

. a.fte'rj,.. the flowers become 'receptive and remain so for perhaps two or three.' days. . 
Although the female phase definitely starts after the close of the male phase the 
oommenoemeDt of it, reckoning from the time of the opening of the flowers’ has 
been lound to vary considerably in different trees. In some inatanoes the flowers 
opened the day following* the close of the male phase, whilst in others up to 
eleven days elapsed before they opened. The average time, however: was about 
tour Clays. 

The male Mowers are visited by various sm ill bees and other inssots which 
appear to collect or feed on the pollen only, but no insect visitors have been seen 
on tue iemale Mowers. It would appear certain that the pollen is carried by the 
wind to the female Mowers which, under the oiroumstauoes related above are 
normally cross-pollinated, and that only under eseeptional oircumstanoes can' the 
Mowers be pollinated by pollen from the same tree. This is an important noint 

because It shows that muoh difficulty would be experienced in obtainine Mra 
races 0. the betel-nut under ordinary conditions ; however, it has been observed 
that young trees when growing rapidly under good conditions sometimes dsveloo 
spadices in such quiok successiou that the male phase of the last opened snadix 
irpossfble^^ female phase of the one immediately below so that se^lf-poliinatiou 


Flowering Seasons : 

The seasons for Mowerii.g, and fruiting may be said to be distributed throuo.h. 
out the year. Tne flowers t ;at form in January will ripen fruit in October • Ihe 
flowers formed in March will fruit in December and January. Th^harvestini 
period 18 from October to_ the beginning or middle of January^ hut LoLiona 
the new flowers may begin to form iu December or January octrees fr^m S 
last year’s fruits have not been collected. ^ un i-rtes nom waioti 


Fruiting! 

..licit 

which encloses a single seed or nut. The seed is 

The «d o/„ddi.h brewi Kicg. .^^8 to tKo?diro‘o?'’‘ri‘-'‘ “'*1““®^ 
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than in other, periods of the. year, 
sevea or more spa, *!ieerr with ii 
but the usual number is fo.ur 
or less iu old, palms. 

The numha: ol fruits bor 
ties and may vary from 
ia some of tlio m. 


sight to see a pal 03 .' bean ug 
■ent stages '.of derelopment', 
beariug ,aad' 'three to' ,. four 

[B on a spadis is very dlfierent' in partio,a!a,r . 

§0 to 100 in oertain large types to 150 to , '250 or 
mm and small forms.. 

YarieMes : 

with many other speoies of useful plants that have been oulti' 
vated a long.'tinie,, the betel-nut palm has produoed many , varieties. . 

, ;As observatims on. the ioweriog of the betel-nut palm have shown that the 
iowers are normally cross-pollinated and . that ' in all plantations ' and ■ gardenj 
there are niiinoroos' types it will be realised that in the absenoe of breeding ex- 
periments, it is an almost hopeless task endeavouring to decide wbioh'of the ' large 


vane- 

more 


THE 00 -OPERATIYE FARM. 

Is It Tbe Solution of India’s Agricultural Problem ? 

■ By 

Mason Vaugh 

AgricnUnral Engineer^ Allahabad AgrieuUurd Inditute. 

, Reinforcing the oonviotion of many agrioultural leaderSj.the war lias broiiglii 
' a new interest in tlie necessity of improYing Indian . agrioultttre,. The reoGnt food 
■ shortages^' including the famine in Bengal, have brought sharply to tliS' atlention 
of the public the fact that India is normally a deficit, country in food production, 
even though the food consumption per person is low as compared to that of other 
countries. The various plans for economic development of the country have 
included the improvement . of agriculture.' The Grow More Food ’’ campaign 
has'also helped to briug to wide attention the need for improving-, the . production 
of. food.'Crop'S. 

In, considering ways of improving Indian agriculture, it is natural to look 
at th-e agriculture of other countries and to try to see in what way their agrieul-: 
tore has .been modified in recent time. It is reasonable to consider how and 
whether the changes made in other countries can be applied to India or not. 

The most striking change in American agriculture ..and, to only a slightly 
less degree, in the agriculture of European countries, has been the substitution 
of mechanical power for animal power, the use of tractors instead of horses or 
bullocks, and the use of large Bim animal-drawn implements. More recently, 
the msehanisation of Russian agriculture has been widely publicised and many 
writers have pointed out the advantage this mechanization has been during the 
war years. Since tbe most striking difference between Western and Indian 
agricultural practice is that of the power used, it is quite natural to assume 
that somehow, the thing needed to improve Indian agriculture is the introduc- 
tion of the tractor and its related implements. 

Obviously, the tractor and plough which work an acre an hour and cost 
Es. 5,000 to Rs. 7,000 are not suited to the use or needs of the farmer having 5 to 7 
acres, but that is the tractor which is available. In. the Western countries, the 
farms are large. In India few as yet have come to accept the necessity of 
releasing large numbers of men from agriculture as has been done in the 
Western countries so it is reasonable to try to find some way by which the 
present farmers can remain on the land and still have the supposed advantages 
of- using tractor power. To this the obvious answer seem to many to be the 
co-operative farm where enough farmers put their land together to- make a big 
farm, and all work together. So we have all sorts of people recommending 
the co-operative farm as the way Indian agriculture must be modernise 1, even 
ready to say that there must be, if necessary, some degree of compulsion to brino* 
it about. Let us examine in some detail what is involved in such a proposaf, 
where its adoption would lead us, and try to decide whether it would be a. good 
thing or not after such an examination. 

In the United States, the tractor and its associated implements are called 
^dabour saving equipment/’ This implies that the objective in adopting them is 
the saving of human labour, the reduotiou of the amount of human time required 
to accomplish a certain job or the reduction of human effort or both, This is 
definitely the result secured by using the tractor. In India, people more often 
think of the tractor in terms of doing things which they think cannot be done 
by animal ^power, ^The kind of work done, rather than the qmniUf, is in mind, 
_pf course,, it is realised that one man with a tractor can do much more than a 
man and' a pair of bullocks. , I think, however, if 100 men were asked individually 
why they thought the tractor would be helpful in India, a mijority would refer 
not to the amount but to the kind of work it would enable the user to do— deep 
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plonghiag, wprcoting of grasses, the reclamation of waste land and saoh things. 
Contrary to this belief, the main advantage of the tractor and large power 
operated implements is the amomt of work it enables a man to do. Thera are 
very few operations which cannot be done with bullock power quite satisfactorily 
so far as giMWy of work is concerned. The rate of accomplishing a given job 
may— usually will be— much slower hut the quality is not necessarily different. 
There IS no question that there are times when -being able to do work quickly, 
to finish it in a short time, is a distinct advantage and may result in better 
quality of work. Many of these times are when speed of doing a job at one 
time helps to offset the disadvantage of not having done the job earlier when it 
should have been done. Sometimes the power of the traotor makes possible the 
doing of a job at a whenit could not well be done with bullocks but often 
the same job could be dona effectively with bullocks at another time. This, of 
course, assumes that the implements used with bullocks will be as suitable to the 
job as will those used with the traotor, that, we are talking of the use of “improv- 
ed” implements, not the use of the old wooden plough. There are definitely 
several kinds of work which cannot be done at all with the wooden plough but 
which can be done with improved implements. ° 

As implied earlier in this paper, comparatively largo areas are required 
for. the eoonomioal use of the tractors now available. It is generally considered 
that less than 76*100 acres will not justify the investment in a tractor even with 
high priced labour except possibly in the case of specialty crops giving a high 
return per acre when a somewhat smaller acreage may justify a small tractor. 
The so-called garden traotor has not been used to any large extent a s the sole 
means of cultivating small farms but rather as a small unit for the supplement- 
ary work on larger areas or occasionally for part-time farming on small areas. 
If we accept the figure of 5 acres as representing a common size of farm in the 
Ganges valley, it would, therefore, require the combination of 15-20 holdings to 
make on one which a traotor would be considered economical. ° 

It should also be kept in mind that with traotor power and implements, 
a single man can and does in America handle 100 acres or more of cultiva- 
ted crops per year under olimatio 'conditions less, rather than more, favourable 
than in India, Therefore, in order to get an area eoonomioal for the use of a 
tractor, which could then be handled by one man, it is necessary to combine the 
holdings of 15-20 men. What shall we do with the extra men and how are they 
to be occupied if we are to keep them all on the combined bolding ? Also how 
are we to organize them for effective working ? 
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There seem to he two oonceptions of the co-operative farm idea^ tlioiighi 
neither of them seems to be very definitely worked out* One is that everything 
be pooled, all work together and divide the proceeds, Tho other advocates 
doing the heavy work with a tractor used on all the area^ leaving the lighter 
work to be doi^e with the bullocks, each man working on his own area and eaoh 
enjoying his own prcdnotion. Each of these plans involves serious difficulties* 
When examined elo-sely the advantages do not seem large; ■ 

If we combme the whole arer and the men into one unified miit^ we have 5, 

6 or 7 bosses and the necessity of deciding somehow on what is to be clone, when, 
how and by whom. W© have 5, 6, or 7 to do the work that can be done bj one^ 
with the possibility of doing some of the additional things which will ineke the 
place look better, some intensification of cultivation, and certainly the possibility 
of ^considerably increased leisure. We also have the problem of organisatioa by 
which the' thing oan^ be made to. work smoothly. If each group contains a ' 
strong-man, a loader whom all will follow, docilely ai3.d who is iinselfisli ■ and 
public spirited, doubtless th© thing can be mad© to work. ^ The assumption that 
each group will oontam such a leader, that h© be followui in the right "spirit and 

■ that continuity of leadership of this type and quality can, be maintained from 
, generation to generation ■ seems to m© to be a decidedly risky assumption. 

The alternative seems to m© to be bureaucratic control by wliioli the leader would 
be appointed by outside authority and eomplianc© be enforced by polioo authority 

■ or, some .other form of coercion. I do .not see that this wilT either increase 

th© production of . .crops or be in the interests of the development ofliuman 
personality or individual freedom. ■ ' ■ 

; If w© choose ^th© other^ alternative- of using tractor for certa-in works, 
leaving, .the ....individual cultivators .in. charge ..of their individual areas to do' the 
... remainder of the, work, we. reduce .'th© organisation difficulty by reducing the 
.areas. : in which , it, has to function, but. w© 'do not eliminate it. - We introduce 
uneconomic situations in that duplicate, power must be maintained. ' The -traetor 
would only, be used at certain^- seasons but depreciation due to obsolesenee as 
well as wear would have to be paid for the whole time of spread over th© work 
done, /The cost per unit of work ,done. will be high. Similarly, th© work aBimak' 
will have to be m^aintained, though they would be utilised only part time. 
.The larger the area in a tractor, unit, and the more the tractor is used -per year— 
and the less per firmer— the less this factor will operate till we rediioe the 
use of the tractor by eaoh farmer to th© minimum. Advocates of this type of 
..organisation, ,1. believe, -generally .goon the ass.iimptioa that there is -sufficient 
.work to. keep the tractor busy- a. .reasonable part of the year whioh cannot be 
don© ^effectively.-. , by . work- -.animals., an unjustified assumption in my opinion and 
©xperience. They also assume, I think quite without Jtistifieatioiii, that tho 
use of the tractor will increase yields. M umttkehJpeofpoweFmfcihiilfi^^^^^^^ 
pfwticBB that 46t6fmin&.yMldH,_ To a. large extent these are - -indspen-deiit of the 'kind 
of powr used, though they may to some extant depend on the amount of power 
available and they definitely depend to a very large extent on th© kind of 
implements used. 

My coiiclus.ion, is that neither, of these two types- of Qo-operative- '-- f 
will necessarily increase production, nor will either of them contribute to the 
development to the ^ highest standard possible of liumen personality. I believe 
that both of these objectives, th©^ increase of production and the development 
of human personality, the attainment of the largest possible measure of human 
•■•happiness, will be furthered most by th© oontinuanc© of the family farm, 
each unit, whether large or small, in the hands of and under the complete 
oontrol of family and 'worked, to the largest degree possible, by that family 
without outside interference or th© necessity of outside hel p. 

Are we then to forego all advantages of the use of meohanioai power oni 
inaian farms r Are w© to give up all thought of OO' op ©ration us impraotioable ? 
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My answer would ba m to both queUioiis, definitely and without hesitation. The 
term “oo-operation” is used with many difierent shades of meaning. I fullw 
approve, of any form of eo-operation which can be shown to he of suffioient 
advantage that people will enter into it voluntarily. If we can by esperimenta* 
tion wprk out any arrangement, whioh people will accept voluntarily, by which 
they will work together for mutual advantage, by all means let us do so. I 
believe that there are ways in which some types of power maohinery oan he 
used for the work of a number of individual farmers to advantage. I believe 
that such ns6 of ^equipment is “co-operation” even though it does not involve 
an organisation and does result in private profit to an individual T^re are 
jobs, mainly harv 0 eting,_ threshing, oaiie-orushing, silo filling and similar work 
in which there is material advantage in using power driven machines and 
which any one farmer needs only for a few days at most in the year, I beliere 
that it is desirable to experiment with the possibility of using them under the 
system known in America as “custom work” where the owner of a machine 
uses it in the service of another, for shorter or longer periods, and is paid 
according to results accomplished. This involves “organisation” only betweea 
two individuals at any one time and for any one piece of work. No permanent 
organisation is necessary. It makes possible the division of iafeoar by whioh 
the idnividual who is skilled in handling machines and likes to work with 
them may give his full time to this, making a business of it. It makes 
available to the farmer the service of a maohina without the necessity of his 
joining an organisation and giving up part or all of his individual liberty of 
action. He oan use it or not as he thinks it profitable or not. While I believe 
that suitable machines can be most rapidly and most satisfactorily jntroduoad 
under private ownership of the inaohines, I have no possible objection to a 
co-operative society which wishes to do so, owning and operating a machine or 
group of machines for the benefit of their own memhershio or as a service 
available to any one in the oommnnity. I think that the ‘large society, able 
and willing to pay for skilled and experienced management and operation and 
willing to delegate authority, is more likely to successfully operate such 
maohinery than is the small group, close to and likely to interfere with the 
operation of the equipment. 

While at present it does not seem that the use of power-driven maohinery 
for _ cultivation operations on the present small or prospective farms of India 
is likely to be generally feasible, I think that public agencies, the Agricultural 
Departments particularly, should continue to carry on experimentation on the 
possibility of adapting power units to these Email farms. This should bo a 
continuing programme, not simply a single trial over a short time, an :1 should be 
related to other research in farm methods and practices. I believe that there 
is sufficient value in introducing improved types of animal-drawn implements 
to make it de-siruHe to vigorously push a campaign for their introduofcioa, even 
if they_ shonld prove to be only transition types. In my opinion, the production 
per unit area can be greatly increased, probably doubled, by better farm 
practices primarily dependent on better implements and without a chauge in 
social organisation and without the use of mechanical power. I also believe 
that as many men as oan be absorbed into other occupations in the next two 
or three generations oan be released from agriculture by the use of these animal- 
powered implements. Forcing by compulsion the introdnotion of other methods 
should not be uudertaken till the th rough praotioability and desirability of the 
new methods is fully demonstrated. “Starry-eyed reformers”, to use the 
American term, can cause large-scale suffering without corresponding benefit 
by forcing too_ rapidly changes in social or economic organisation, even though 
the changes in themselves may be desirable. When the desirability of the 
change is open to serious question, it is doubly wise to be cautions in forcing 
changes. 
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WORK WITH WHITE RiTS IN NUTRITION STUDIES IN 
THE HOME ECONOMICS DEPARTMENT OF 
THE AGRICULTURAL INSTITUTE 


(Miss) Mihiam E. Null. ■ 

The Home Bconomios Department of the ■ Agricultural Institute received 
two pairs of white rats in Ootober, 1915, from the Veterinary Research Institute 
at Mukteswar, U. P. Due to lack of available metal resulting from war condi- 
tions, there was great difflculty in securing cages for the new possessions. For 
a time converted bird cages and a rat trap had to be used. But bamboo bird 
cages were not practicable as the rats ate their way oat to freedom. Eaoui^h 
cages never were secured and, consequently, as male and female could not alwa'ys 
be kept separated, data on the females were not conclusive, as they became 
pregnant, sometimes gaining much more than under normal conditions and 
losing much at the birth of their young, Data on both male and female should' 
he kept, as they differ in rate of growth, but they should be kept in separate 
cages until it is desirable to begin breeding. Therefore, although the females 

as well as the males were fed the various diets mentioned bebw, data on them 

are not included in this article. To be conclusive, experiments should he per- 
formed with a much larger number of rats and male and female should be 
separated. , 

- / The white rat is used in nutrition studies beoausa its digestive system is 
similar to man’s and it is omnivorous like man. It has been proved to' respond 
to food much as man dop, with the exception of vitamin 0. The rat does not 
deYeiop scurvy due to defloienoy of tMs vitamin, whereas maa does this 
disease.^ Ihe small size of the rat.makes it possible to^ keep it in a small space, 
to feed it with little expenditure, and to dispose of its ffaste easily. Aoother 
reason it is often used in scientific work is because its short life cycle of onlv 
1^0 or three years enables one to study effects of food on several generations 
Experimental work with white rats is usually started after waanin^ when 
they are about twenty -eight days old and oontinued through the growin*^ period 
of nine to ten weeks. Rats are fed once a day and weighed once a week." 

ibe brat study was for the purpose of demonstrating the effects of ' the ill- 
oalanoed^ and_well balanced diets described in the government health bnllatin 
number 23, ‘‘The Nutritive Value of Indian _ Poods and the Piannin^ of sftisl 

factory Diets. iP balanced diet described, which is eaten by many people 

IE ladia, consists of the lollowiug foods fora man per day ^ P P 

Milk ■■■ ■■■ 

Noa-leafy vegetables ”• 

Green leafy vegetables ”■ 

Fats and oils ” ]" 

perday®:-®“^^^“°®'^'^'®‘ described consists of the following foods'for a^'man 

Rioe ... , , 

Millet ... ■■■ *•' - - oz. 

Pulses ... •" ••• ••• 0 oz. 

Non-lcafy vegetables ■“ f 

Green leafy vegetables ... . "■ - If- 

Fats and oils... , "■ ^ 

, Fruits ■" - ••• 2 oz. 

Milk " •” - - 2 oz. 
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' Institute is in: Noftkindi aUa or whole ,, wlieat:, 

was ©asiij':' atailable, was fed instead of rice' and millet. It will be noted', 
that the well-balanoed diet as ■ compared, to the ill-balanoed 'on©., contains the 
same .ainonii.'* of grain, ei.ght' times as.mnoh , milk, three times as ■ much •-pnlse, 
fonr ' times', as' .non-leafy vegetable, sixteen times as much green i'ea.fy. 

vegetaM©, louiv times as ',m,uo^^ fat, and ■ in, ..addition two ounces , of' fruit* the' 
ilhbalanced, diet.containiEg, none" of, this latter food. ■ 

.. The.rats were, fed a total of .about.' '.filter gra.ms each per.^day,.' .coiubming': 
foods in this, small:; ''amount in the same proportions as tlios© , indioatedjor U'; m.an; 
.for:.,' ©sell, ' .diet. About 2% salt ' (NaOl) was 'added to their ■ food a.nd, of oo'urse, 
thej.wer© 'given all the wafer "they "wanted,' An efiort 'Was .alw.ays, made -.to 
give, them ; enough food, so that a little remained each day. Thus results' were': 
dll© to 'quality , rather than to quantity of food. 

. . At the. same '.time the ill^balanoed and well-halanoed .diets ' were ■ co,m,pared, 
other .rats were fed the Columbia University stock diet' consisting of three 
'parts .whole wheat lour . ■ on© part powd.ered whole milk, and '.2.%,.s,alt 

(NaOl). . In addition they were' fed about all the green leafy vegetables . they 
would eat.,. These rats were. six days younger than those ' on the welhbalaiieed' 
.and. 'ilhbaianoed .diets ' which were , the same age. Da© to the impossibility 
'of getting cages, those on the green leaf — Goluoi.bia University stock .diet ' were 
not fitarted O'U'the experiment until ov^r two. weeks after the others. ■ .■ . 

T'he.results were as follows for the males- 


,, Description of Diet. 

Weight iu: 
grams at 
i beginning '■ 

Weight in 
grams 

1 February 21 

Total gain in 
grams. 

4£ifk, 'S' parts, powdered whole milk 1 part. 
As 'much green leafy '.yeg ©table as they 
would eat.. 

Jan. 1. 30.8 

1S9.3 

loSV 

'Well-balanced diet .. ■; 

Dec, 17. 24 

129.4 

. 105.4 

Ill-balanced diet '*'» ■■ " .. 

Bee. 17, 25.5 

SB.7 

63.2 


The female oil' the ilbbaianced.. diet ate'" , most ■'"of'- her young, whereas the - 
others did .not. This may or may not have been significant. 

Thus, it is apparent 'those fed .the ato, powdered milk, and green leafy 
vegetable gained much more than the others, although they were younger and 
were not started on the-diet .until more than .tw .wee.ks after the others. ' The 
male on this diet: ihhd© ,a ...total gain of. .33.3... 'g.rams more than the rat on the 
w.ell-baknoed diet, whereas, .the", latter on Feb.',' 21, had .mad©' a total" gain . in 
.w,.©ight , of 42.2 grams, ...more than '. the , rat on the ill-balanced diet. The well- 
balanoA diet in Bulletin 23'' is planned for adult, -and' ^ ■although, it .contains 
eight' times as muoh milk as the ill-balanoed 'diet',- it still does not contain 
the optimum amount for a growing ■ child. "A., .rat. twenty-eight' days old '-is' 
comparable to a young, oliild. Therefore, tho-se rats which, had muoh more milk 
and green leafy vegetable, iouri shed the best. The rats which had been on 
the ill- balanced diet, on February 26 were given daily the powdered milk~ 
leafy vegetable diet. ^ The male gained from 88.7 grams on February 21 to 177 
grams on March 30^ just doubling his weight. 

- A second experiment was begun on March 80 comparing the following 
four diets 

1.. Alia plus as muoh green leafy vegetable 'as rats would eat. 

•2* Aiia^ 3 parts; iesaM (Bengal gram) I part. 

8. Aiia^ 7 parts ; powdered whole milk, i part. ■ 

4. Aiia, 3 parts; powdered whole milk, I part.. 



{Continued from page 

we think in terms of an Ali-India Christian Agrioultnral College with many 
extension work in Christian fields. Suoh an institution, may well be under 
an organization like the N. 0. 0. and the extension fields under a provinoial 
Board like the XJ. P. Christian Higher Eduoation, “Oo-operation betweL Chris- 
tian Agrioultural _ .College and Chriatian settlements is essential. As Dr Sam 
Higginbottorn said often “ It: makes two to co-operate” ; but let us not be 
eomplaoent and await for the other person to extend his hands first 


t. 




The testtlis were^ as follows^ for- the males ; , 


Description of Diet. 


Weight in grams 
■ at beginning . 
March 23. 


Weight in grains 
April 27 , 


Total gain 
in grams 


■o5.i 

64.0 


140 2 j ,,.,85.1 
132.0 ’ . I , 6'S.O 


. ■ There was only two or three days difference in the ages of the rats, but all 
except one- were too large to begin with. , A rat for experimental purposes shoiiM..' 
not' weigh more than 50 grams at the start of the experiment. The .'experiment 
is 'not conclnsiTe as it should have continned for about six 'week's longer, and like 
the other, more rats should have been fed each diet, and the males separated from 
th'e females. However, the results for such a short time .-are suggestive, ' " Again 
the one getting the most milk made the greatest gain, and that getting less 
milk did the next best. The one which ate only atta and green leafy vegetables 
did ve'ry well. At the last he ate about thirteen grams of lettuce or cabbage per 
day. ■ The rat fed the atta and ..Bengal gram gained the least It would have 
been interesting ■ to have tried . other rats on ■; alone and others with still 

smaller amounts of milk with ,„;■■-, ■■ ■■ . ' - 

Both experiments emphasize the. importance of milk and green leafy vege- 
table in our diet. 


{Continued from page 67) 

drying the nut is separated from the husk and again put out. in ■.. tha : ' Sun- to^^dry 
for three / more days, . When the nuts are ihoroughly dried they are sacked and 
sold. : 

, ' (fi) Instead of splitting the fruits ■ they are"; dried in' heaps. ■ This ■ method 
requires ' very little labour hut it . takes . about „ 'three' months' ' to dry the fruit 
■ sufiBoieiitly^to enable the husk to be - separated from the'-' nut. When ' the'' husk 
has bee-n separated the nut is- again 'dried in'- the sun 'for two or three ■daya -before 
.■it- is: ready.'. 

. Themuts are received . in the market '■.prinoipaHy ■ in^ " two -diffeimt' forms -; 
-, -whole, .and 'split... : ' 


Atta and green leafy regetables 
Mta. and hman (Bengal gram) 


Atta 7 parts ; powdered milk I part 
Alta 3 parts ; powdered milk 1 pat 


73.2 

46.0 


1,64.9 
143.3 : 


91.7 
97 3., 
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■SEASONAL BISTRIB OF SUO^ROlNB BOBEas IN BIEiR. 

Bi . , , ^ ' 

:, T. DeaHj B,. ,Sc. (Ag.)j 

. ; : V ■' , 

' The siigar iadastry has the front- .rank amongst Tarliaii -industries, 

andj/oonsequently, ' mnoh,^ work, has been, done recently , on sngaroiue 

borers and: on -methods of their oontroL .Side -by side,- .-with' laboratory- studies, 
intensive and -exteosive' field observations under different' olimatio. oonditioas ^vere 
'started in diflerent parts of India. In tha, present article only a ^ brief narrative 
on. the (iistribiation of borers, in the crop under different oUmatio . ooii:iitioa3 in - 
Bihar is given .The sugarcane crop 'has three types-of borers attacking' the .' 
plants, 'namely, top-shoot borers, stem borers and root borers. All these "are - 
lepidopterous insects but belong to different families, genera and' -species. The '. 
most common ones met with in Bihar are the following 

Soirpoplmga mv&Ua F. (a top borar), Argijrla stictiero^ph II, and Dlalma imrkiUa ' 

Dud (stem borers), and Enmlooem deprmdU Swin (a root . borer). 

TOP BOEEES ' .• - 

‘ Seirpopliag a nmlla F. — This ■ borer , is 'found, in -the field throughout the 
growing season of the crop. As the name sugg.ests the insect attacks the top 
portion of the -cane. - The oalerpill-ar, which is ths larva of a moth, bores into the 
stem of the oane plant from the top shoot and damages the' growing point. Thus 
it -causes ' mortality in young shoots or retards the growth of grown up ones. 

Plants attacked by this borer are easily detected by the peo.uliat bunchy side 
shoots given off from the attacked central top shoots and a oharacfcoristic ®‘dead 
hear'f-'^ -produced, - 

Life 'Mdory and yellow eggs are 1 lid- in ol asters on the surface 

of the leaves and are covered with a yellow tuft of hairs, - The larvae hatch out ; 

from - these -eggs and find their way to the mid-rib of -the cane leaves, bite a hoi© ' ■ * 

and enter it. 'Her© they feed for a couple of days' and then eater the » cane steni ■ -: | 

from the top and complete their life cycle. The -larva- is quit© different in | 

appearance from the rest of the borers. It ha-s a -y-el-lowish -oreirn white colour. 

The -moth is easily distinguished by its uniform. -.white -coloiuv with a erimson 
hairy anal tuft on -the female, : 

The insect is found ia the field from early May, "but-.-.its population r mains 
quite low during the summer months; -when the temperature is high and the 
humidity low. With the" -advent of the 'men soon,' when the humidity is on the 
iiio:rea8e and the temperaturB-oontinues to be high, the population inore-ases but- 
does mo-t reach the ■ maximum until the 'autumn months when the humidity 
remains fairly high and-the temperature lower. : 

. . - STBM-.BDEBES' . .' 

, Argyria siioMcmph II and Diairo&a aimoilm Dud.— There are two speoieS of 
stem borers that are found to damage the cans; in all the important cane areas of 
Bihar, namely, Argyria s^idierospk S and Diatroea auncilui These are pale 

straw coloured pyralid moths, the caterpillars of which bore iato^ the growing 
stem of the cane' and often cause serious damage. The more important one 
appears to be A, dicticrmpk M, Both, the very young plants and the growing 
canes are affected but the damage to the former is far more serious since the 
infested shoot is killed. The presence of ‘'dead -hearts’^ with a characteristio 
odour at the base of it in a young cane fieidis a sure sign of the presence of this 
pest. The other borer, D. awicilia Dud is one which is usually found, to attack 
grown up canes causing comparatively much less damage, ' 
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The Jife Mstoiies of'toth.tlie borers are similar. ; Palss '/ aii4 
overlapping Ggga ara laid in. clusters on the surface of, the leaves. The larvae 
hatch .out j feed for a few hours on the leaves^' then, in'd their: way to nodal 
portions of the cane, bite a hole through the stem and enter ii. Here they grow,, 
■feeding on the inner eontent, and undergo pupation^ and tli 8 n-oome,.out aS' .straw 
„ o.olo.u.red moths . .The . larvae are white 'in 'Colour with. brownish' stripes on tip 
body. The distinguishing character of the larvae of the two specie^ is that in 
the^ former the spiracles are incomplete and in the latter . 6 om,plet 0 . .Similarly,.' in 
case of the, two mO'thSj the colour of the latter (D. aMrmlia Dud). us darker than: 
that of the former (A. s^ieiicrospis II,) 

pi. stidierospm IL is found in the field from the second, ftrtnight of. May a^nd 
begins to increase rapidly. It remains quite high during' 'summer .months when 
the hixniidity is low and the temperature fairly high. With rise in the humidity 
and fall in the temperature during the monsoon period,, its .population sta^rls 
decreasing and almost completely disappears from the field during winter months. 

D. aurieilm Dud is just the reverse from the previous one. During summer 
months, i, 0 ., in low humidity and high temperature^ this pest is not found in 
the field. With the outbreak of monsoon, when the humidity is on the increase 
and the, temperature lower, this pest starts appearing in the field, but is found 
to be in maximum number during 'winter months when the humidity is fairly 
high and the temperature comparatively low. 


ROOT BOBERS 


OONOLUSIONS 


Although .the differient borerS: mentioned above are' found to be ■ present in 


the 


2 . 


the .field from the germination of canes till harvest, . the. ' intensity' of their ■ 
^'.population is. found to differ during different seasons' of the year* 

„.:y:'_:From' what has been said' above, we oamcoaolude that ' 

1. High or moderate humidity with low temperature encourages 
top borer, 5^.- nivella F, 

Low humidity with high temperature encourages the stem borer, 

High humidity with low temperature encourages the stem borer, 

D. amibilia Dud. 

High humidity with moderate temperature encourages the root 
yy Swin. 

The above conclusions are based on the four years of field observations of 
the writer. , 


3. 


4. 






Emmakeera Jepmsella S win,: the root borer, k found to 'dam'ige-th© 'Orop 
"in the field from its germinat.ioa till ' ■■■har vast* It' remains balO'W the soil and 
dam.ag 6 S the root- portiou' only. .In the young . oaae ■ it has been the cause of 
.^‘dead heaits’l. resulting in the mortality of the oane. Its dead heart is similar 
to that of stem borers, the- only difference being that it cannot 'be pulled oat 
easily nor does it have any odour. ^lu growmuo canes its damage is not serious. 

. The moth is pale straw colour but much bigger in size than ' the ones 
mentioned above. It lays creamy white oval eggs, and these eggs are not in 
cluster but are laid separately, only one or two being on each leaf. The larva 
hatches out of the egg and comes down to the soil, makes a hole in the root 
zone of the cane and completes its life cycle inside it. The larva is white in 
colour and is much larger in size 'than the larvae of the above mentioned borers. 

■ This insect is found in the field from the time of germination ■ .of cane 
shoots until the harvest. Its population is quite high during summer months 
: but it’' reaches the peak during the monsoon period when the humility is high 
■and temperature moderate,. During the, winter months its population iroes 
down considerably.. ■ . ' 
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A List of wild plants.— (tfonw.) 


Botanical Name. Vernacular Name Family. 


Locality, 


Bemarks, 


1 1 , Ayerrhoa Biiimbi , * Bil imbi 


12, Impatlens Balsam ina 


w. Glycoemis pentaphylla Ban nimbu 


I Q-eramiacoae 


Biitaeeae 


14. Murraya Koenigii . , Gandhela, Kathnim. 

Ham (Oudh), 
Gundi (BIjnor). 

1 5, F eronia elephantum . , Bilia, Kat bel (Ble- 

phaat or wood 
apple,} 

10, Aeglo Marmelos Bel, Bil, (Baeltree) 


1/. Ziayphns Jujuba .. Berberi (Indian, Ehamneae 

Jajube). 


18. Yitis latifolia 


Paai bel musal , , Ampelideae 


19 . ladigofera liaifolia Torki 


Legtimiaosae 


In gardens throughout hotter parts The very acid fruit when ripe in 
oi inaia. r^iny season is often used in 

/ eurries. 

In Dehra Dim and the other parts of I*he seed of this and other species are 
the upper Gangefcic plains, * eaten and the oil which they con- 

tain is used as food^ 

Common in mauy parts of the area^ The fruits are eaten, 
especially in Dehra Dun. 

Abundant and often gregarious in The leaves are much used to 
the northern portion of the area^ flavour* curries. 


Siwalik range and the forests at the 
base of t& Himalaya in Rohil- 
khand and N, Oudh often cul- 
tivated. 


The pulp of the fruit is used as a 
food adjunct. 


Common in the Dehra Dun and the The pulp of the ripe fruits is eaten 
Saharanpur forests and in the as food, 
other parts of the area^ but often 
cultivated. 

Oommon and gregarious along the The fruits are largely eaten by the 
bases of Saharanpur Siwalik, also people and are much valued in time 

in Dehra Dun m other parts of the of scarcity, 
area^. Throughout India. 

Dehin^Dun and the Siwalik range The berries are eaten. 

chiefly in Sal forests also in Bohib 
khand, Oudhj Merwara and Gwalior. 

Common throughout the area* eape- The seeds of this plant are largely 
throughout collected in famine times by the 

the hotter parts of India to Ceylon. poorer classes and eaten in the 

form of bread. 


20. Eriesema chinense . . 


21. Indigofera condifolia Yekriavas (RaJ- 

putana) 


22. Bauhlnia Yahlii 


MaljhaivMalu e. 


53. Prosopis spicigera . Jhand, chaunkra . . 


24. Acacia 


concinna | Ailahj rassaul 


25. Alhi^zia prooera Safed sirisj karhs, 

dun siris. 


26. Terminaliabelerica-. Behera 


27, Tarminalia ehabula Har^ hararh 


28, Eugenia Heyneana., 


Combretaceae 


Myrtaceao 


29. Ooeclnia indica Eanduri 


Oueurbitaceae 


Himriaya from The tuberous roots are sometimea 

Darhwal eastward to Khassia and eaten 
Assam. 


Fairly common within the area* 
especially on sandy grounds. W. 

Himalaya up to 4000'. 


The flour prepared from the seeds is 
largely used in Bajputana as a 
famine food. 


t M n ^u 5^ seeds are eaten as food after 

Kohilkhand, N. Oudh, Bundelkhand, being roasted, 
outer Himalaya from Ohenab to 

Assam. 


I Not un-oommou m the drier parts of The sweetish pulp inside the young 

' polls of this tree are largely used 

, kband, Delhi ana Agra. L food. The bark which has a 

sweetish taste is also consumed in 
the form of flour in famine times. 

Ddira Dun (r^rc) ; abundant in the The acid leaves are made into 
Rhon and Bahraich forests, in chutney. 

K. Oudlij W. Himalayas in Jaimsar. 


The kernels of the fruit are largely 
eaten by the people. 


horests of Dehra Dun and Saharanpur The bark is used in times of scarcitv« 

districts It is ground up with flour and 
of Rohilkhand and N. Oudh and eaten. 

Gorakhpur usually in the moist 
localities. 

A common forest tree within the The kernels of the fruit are largely 
area also much planted. Distri® eaten by the people, 
out ion, plains and lower hills 

throughout India. 

Saharanpur, The kernel is eaten. 

I Kohilkhand, N. Oudh, Bundelkhand, 
outer Himalaya up to 5000*. 

Bundelkhand j Saugor, usually found The fruit is eaten. 

Ohhota Nagpur 
and Central and Western India. 

Common within ^0 area.* Through* The young green fruit is used in 

curries and when ripe ie eaten raw. 


The kernel is eaten. 


The fruit is eaten. 


Area means the upper Gangetic plains and the adjacont Siwalik and the Sub-Himalayan tracts. 
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mYS OP iNOEPA.SIN(J PROPirS ON THE PYEM 
ipontributed) 

In commercial farming the chief aim in the proper management of the 
farm is to make profits. Every person who takes up farming as his bn siness 
has an eye on profits. The greater profits he makes on the amount of money 
invited, the greater satisfaction he gets from his business. Even before one 
decides to buy land for farming he first considers the possible profits or 
loss which may accrue from that piece of land. 

Before going any further, however, let us first try to nnderstand as to 
what is meant b y profits in farm business. 

The difference hetwfen the valne of the milk and the value of the feed 
of dairy cons is not picfit, leeanse the feed is usually only about half the cost. 
Neither is a difference between the cost of a fertilizer and the value of in- 
creased crop a pri fit from the treatment. In this case also the cost of fertilizer 
is only about half the cost. 

What should be our unit in measuring profit? Is it to be measured 
per acre or per farmer? All these questions have to be considered when one 
wants to measure profits. Profit, as is meant here, is the amouno of money 
made after all expenses of every_ kind have been subtracted. Profit depends 
on many factors. It depends, for instance, on the cost of machinery, interest 
rates, management of live-stock, quality of live-stock, roads and distance to 
markets, ease of working fields, natural fertility and fertilizer quantity (f 
seed, continuity of employment, and wages. It also depends on factors that 
are not under the control of the farmer, like sunshine, ten perature, prices 
of produots, and rainfall. Besides these, other factors like drainage, cultural 
methods, and quality of seed, also help to increase or decrease farm profits. 

The first recommepdation that can be made regarding ways of increasin'^* 
profits IS by proper adjustment of all tbe factors of production. In other words 
there should be a uniformity in attention to all limiting factors. Anvihino*’ 
like an improper adjustment of the different factors of production of a farm 
enterprise IS a waste and should be curtailed by proper adjustment. For in- 
stanoe, a farmer who goes out to try to produce forty-five maunds of wheat per 
acre would not make as much profit as the one who produces only twenty-five 
maunds per acre ; for the simple reason that it would require a great deal of 
labour and- oare in the preparation of the soil, in the seleolion of the seed and 
m the nurture of the plants, to be able to produce up to 45 maunds of wheat 
per acre. ^ In short, it would be a great waste of time and energy, beoause there 
18 a limit to the quantity which can be produced within a given area. So an 
morease in one line, say, labourers for instance, must be accompanied by an 
increase in the capital or an improvement in the quality of the tools and machin- 
ery, or an improvement in the methods of farming. 

The next important consideration is the economizing of labour in. order to 
increase proLts. At present this problem is not so pressing. But with the 
advance made m industries the labour wages will go up so that any lack of con- 
trol in this direction will result in a great deal of expense, and thus reduce 
the amount of profits to be obtained from the enterprise. The main purpose 
in any rational industrial management is to secure as large a product per 
man as possible, and not necessarily as large a product per acre as possible 
as -we have indicated above. So cheap labour is by no means the way out in 
curtailing waste m this direction. A large supply of cheap labour means the 
support of a large number of families on very low wages. In order to increase 
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th© amount produoed per man, we must have reeourse to sevei’al steps* 
the produotivitj of ill© land -has to he increased. So a careful eonsideratioa 
should .be given to the cultivation of the land^ the rotation of crops, and the 
, application of - fertilizers. In this connection it must be reminded, that the Law 
, , Diminishing fi ©turns must not h© lost sight of. A farmer canBot double 
his, crop .on .a certain piece of land by doubling the amount of work on that 
land. But at the same time a niggardly application of labour and capital in 
■the cultivation of any crop is of very little value. . 

, ^Another item that needs consid-©ratio.n is the equipment' of the farni- 
.business. ^ Unless the farmer -watches this ■ ca,refuliy a great amount of his 
profit 'Will be wasted in this. In this as in all other oases, tli© of propor* 

tion’^ holds true, namely ; tb© different forms of capital must be combined in 
the best proportions. Or when stated concretely, it' means that there should' 

: not- be too few or too many ^hullooks for a certain size of ■ the farm"; ■'or the 
buildings should not b© loo big for a certain size of business and neither too small , 
or too shaky. It is not profitable to buy a tractor for a small-sized farm! 

■ There are a great multitude of farm operations which cannot be' performed' 

■ efficiently . or ©eonomically except with animal power. Again, one has to find 
outwhat kinds of animals are to he chosen; for instance, between a buffalo 
and a buUook, or between bullooks of different breeds. 

Another way of inoreasing profit is by curtailing waste caused by rats 
and similar macro-organisms present in the soil, and by other predatory ani. 
mals like monkeys, wild pigs, jackals and »%ais. The methods to get rid 
of thes 0 _ pests are, of course, different with different animals. Any progressive 
farmer should be acquainted with the best methods of controlling any of these 
pests, •' 

Another form of waste may bo caused by insect pests. Some of the meth- 
ods for the control of insects are (1) crop rotation, (2) time of planting the crop, 
(3; the control of weeds which afford food for insects, and places for their hiberna- 

method of fertilization and culture, (liberal fertilization " and cultnr© 
for instance, helps the plant to withstand the ioseot attack), (5) ©lean farming* * 

^ thorough harrowing; (7) Planting trap crops ; (8) th© ns© 

of light traps and (9; the use of meohanioal means for the collection 
of insects. 

Another form of waste which is closely related to this oua is caused by plant 
diseases. _ The most common of plant diseases are generally caused by fungi. 
But this IS also a subject by itself. So we can only suggest a few of the methods 
used to control such diseases. First, proper regard should be had for such 
factors as varietal resistance, seed selection, crop rotation, seed treatment, 
application of tungioides to the growing crop, and general sanitation. 

Another method of inoreasing profit is by the control of weeds. Weeds steal 
a great deal of plant food, and should, therefore, be destroyed or controlled. 

Still pother form of waste may consist in the waste of energy of the 
workers. The distance of the farm buildings from the farm should hl lovJw 
adjusted so that the workers do not have to take more steps than what wouhi be 
necessary This means that the location of farm buildings should be rrSullv 
considered when laying out the farm and the farmstead. oaretully 

X®'*'® animals is another item in farm management that has to bo 
considered. Here also, a wise use of economy will enable fho fa.m... 
his profits. But economy should not mean frugalitv TF fho 

the# todo tb. S TbtSu, 7l 

IB, therefore, essestial for a progreeaire farmer to get aoqaainted with the prial 
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■oiflfE; ofieedioglivestooi on the farm, 
horses are , given below, :— 


.Wolff-Lehmaiiii standards for ■ feeding' 


NaturQ of work 


Natritiye ratio 


1. Lightly worked". ■ 

2. Moderately worked 

3. Heavily worked ' 


“ In making up a feeding railou 
now much the bullook will eat ; the next 
the demand to be made 

regular or irregular ; then „„„ 

finally the season and the weather.” 

Brides the Wolff-Lehpiann standards of feedin 
other standards whxoh should be studied, like the ' 

by those whose speoial industry is the rai ‘ 

feeding will help the farmer to obtain his 
decrease the waste in feeding and thereby 

There are still a number of ways of in 
y but all of them cannot be discussed here, 
bfre, however, is that every farmer who exp — „ ly ua 

correct accounts of all the different items in the farm business, 
best method to detect waste, and helps the farmer to understand 

.-a, „ ^ ^ ^ 


a bullook the first point is to find out 


edinar ration for a bullook the first point is to find out 
' iL — regulate the ration according to 
upon the animal whether the work is heav? or liarht 

hat are available, and 

„ farm animals, we have 
Armby’s standard, especially ^ 
inimals. These methods of 
required results, which will materially 


I That Bees can incrfease the yield of y. 
I And that they can improve the quality 
I All progressive Modern Frnit Growers in the ’ 
% Stable to keep bees in their orchards. Keep bees a 

^ Bees will effectively pollinate your farm 
'I heavier crop ; 

I Bee-keeping is a fascinating hobby which 
I The “Indian Bee Journal’' will tell you all ab( 
V fascinating subject. 

I Yearly Rs. 3 

\ INDIAN 

I BEE JOURNAL 

RAMGARH 

5 DIST. NAim TAL, V. P. 

Please mention Thh ALUAnABAD Fabmbb 




Dry 

Digestible Nutrie^^tg 


Matter , 

j : Protein . 
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The Efficiency 
of Nitrogen . . 


SOIL may contain 
all the elements of 
fertility in abundance 
save nitrogen, which 
is essential for ail vigo- 
rous plant growth. 
Speaking generally, the 
soils of India are nitro- 
gen starved and untii a 
few years before the 
war only a comparatively small number of enlightened farmers 
did anything to make good the deficiency. Science has amply 
proved the efficiency of nitrogen on all kinds of crops and records 
are available to guide growers in applying it to do the greatest 
good. Under average weather conditions 1 to 2 maunds 
nitrogeneous fertilizer per acre on paddy and as much as 5 
maunds per acre on potatoes benefit yields enormously. 
Pre-war estimates of the effect of nitrogenous fertilizers in 
India showed a nett profit of Rs. 2 crores for an outlay of Rs, 
70 lakhs, an extremely profitable return on fertilizer expenditure. 
Nowadays, with the value of all agricultural produce so 
much above the pre-war level the return is even greater. 
Fortunately, large supplies of Sulphate of 
Ammonia, the principal nitrogenous fertilizer, are 
once more available, and as long as this situation 
continues, the nitrogen requirement of crops can 
be satisfied and soil fertility maintained. 

This is one of a series of Fertility announcements published by 

EMDPERIAL CHEMICAL INDUSTRIES (INDIA) LTD. 
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GENTRIFUGAL PUMPS 

BUILT TO REMAIN 

ON THE FRONT 

EVEN AFTER WAR 

THEY HAVE ATTAINED SUCH HIGH STANDARD 
IN QUALITY. EFFICIENCY AND PERFORMANCE 
THAT YOU CAN FULLY RELY ON THEM FOR 
YOUR POST-WAR IRRIGATION 
SCHEMES. 
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The Constant 


jl^ , » » « (i, yi ivi'i-w ■ , III i ICj 

^ attention is 
drawn to the harmful 
results of soil erosion 
and the danger of India 
developing dust bowls 
the farmed'Out 
These are real 
:nis that engage 
the attention of all 
ig agriculturists, 
of the factors 

and deterioration of tire tiirii ,arpi beyond the^ (S>ntrol* 
agriculturist, and come within the purview of the forester the^ 
irrigation expert and the administrative officer. But ?n S'vera! 
ways the good farmer- can contribute to his own ' M!\>at:ion 
He can contour bund, grade his slopes and build up fertility 
Dung, as evetyPtle'-knovVs, irnproveS sb'ii 'texture maintains 

Se«3“ ^“penTpSe 

essential plaint toods and encourages benevolent bartP-rhl 
activity. With dung pVesent, much fdller use 'can be ffiadS^Cf 

aufnirf available in ^uffident 

quantity and soil texture ijay Remand green manuring Even so 

In? 3r?e ‘nrTT " ; Cinsiarf'the foW 

mtr^en in ,he 

inaunds an anrerLa'^H®® a3 ' 

Tea : 1 maund a« afire. , Few crods .in. .India 
enough Nitrogen. Soil and climate may 3u.g|1 
modifications, but the need fnr 

a Cdhsfiht faaSrV- ' n ' ■ '-=™a.ns 




i think 'tiiose bdoWj if not, already on your books, 'Euy be 
interested in ®*Thb Allahabad Fab, mee.” 

^ 
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This is the ^‘E©' 
Bepartmeat of the A 
diiriag the past jear« 

We take pleasure 
that of ExtensioE 8er' 

, la this niiiabe] 
Departmeat heoausa' 
Di\ ' A, T» Mosheij 
on War Surplus Sap 
turhagh about th©' 
into tlae laoatli of Se' 


Nuiabe? of th® Allahabad E^armer ia whioh aaeli 
.abad Agrioulturai Institute reports m its aotivities 

annoonoiag th© ©stablishment of a new Department— 
.o®=«=»ia the Agn oulturai Institute* 

of the AMaliabad Fatmev you will find no report of that 
It has just begun to funotjcn duo to the fact that its head 
haa been loaned to serve in oonneotion with the Oommittea 
plies la Gsloubta._ Dr. and Mrs. Mosher only returned from 
midal© of March, I 9 f 8 , and from early in May until wall on 
ptemfeer, iM 6 , Dr, Mosher has given of his best efforts in full 
s oaus 9 ._ v¥ar Surplus materials from trucks, jeeps, garden 
rags^ and^ ohemiosis laooratory applianoes, ©to,, to clothing, 
ave neea aisaributed iar and wide over the map of India 
.a imumeraHe complexities _of this task the consensus of 
_ job nas been well done. It is only within very recent weeks 
Losher have aotusliy ^settled in Allahabad and the work of 
ot of Exi^ension Service has aotually begun to get under mtv 
mooth, 0 { Mwoh a»d April Drf had S 

work m oonneotion with if. Next year there will be a report 
>f Extension Servioe^^mciuded amongst other reports in the 
3 01 the Allahabad Parniei’.* ■ 

the ohmges which will be seen in connection with the work 

omenlSj it saoiild. b© Bot-ed that th® DoBartmaut aI 


fclial^niiBieroiis ohaBges in the staff haYe taken place, r*iofc only so but the 
Institute has grown considerably in that the new Inter So. Ag, ola&s lias 
a second section admitted so that it now is clonMe its ske of former years, Th( * 


ever beeii^ admitted ^before. It will thus be Been that the general programme 
Bspansion in connection with the Agnoultural Institute is definitely under wa.-’"--’ 


portion of the men^s new hostel^ work on which had to he suspended with the 
completion of the first floor early in the war^ lias now been coastruoted. Further 
extension of this huildiBg in accordance with plans adopted has already been 
undertaken. Two new residences are near oonipletion, one of which is an apart- 
ment builuing. with three compiet© suites, It is fully ©xpaoted that T/itliin the 
course of the nest year work on the mw Library^-^- Administration buildisg mV 
■be underSiken. 

The Institute thus is growing both as to student capacity ,, teaching staff 
inid ih& addition of a new dopsrtnienL The teaching staff at this writing^ however 
h limite?] in number due to the fact that the Koshys cf the l)epartiii«iit"'of Bioloffv 
and Mom© Economies, and the Warners of the Department of Animal Husbandrv 
mi Dairying and Home Economics, are not yet back in India from their stay ■ 
in jS), a* Tt IS a.ple&Biir© to new faiiiiiy ior tlio'' Do part fn©!!'’''' 

of Ariinial .Elusoandry and Dairying is also to come soon, .l)f, A. S:IcOiQ.rkiB . 


in me u. iz is a pieaeure^to mfon that- a new family for the Dopartmen^; 

of Aiiiiiiul .Elusoandry and Dairying is also to come soon, .l)f, A. S:IcOiQ.rkiB,> 
Veterinarian, to join th© ^Deparinient of Animal Ei'oisb:riidrj7 and Dair¥iii«\ 
holding a B. Se in Ho si© Eeonomios, wiil add straBFtli to 
the Homo, Economics Department ox the, Institiit©, la soit’*© 'Of jiiaiiy chacyo*^ 
the Instikit© is carrying on and will continue to do so in the snirii of service 
to India, 0; ■ o 


. 01 service 


“Ds. J, L. G'OMeen, 


"RIXCIPAL, 


^ T1i 6 AllalifibacI Agrioultural lasiituto is ■ primarily an ©ducatioHsI institu* 
tion,^oiie of whoso aims is to teaeli m Indian joubi> man how to pet oi livinp* Iw 
farming, "" ^ 

•--Sam Higgikbottoif, 









Hssearoii aad Exparimeatation, (G. D. S.)- 
^ ^ The departoent continued its prograianj© of resoareh and ©sperimeatatioa 
which had been reported in. previoas years, the main objeotivo in this being the 
selastion or evolution of varieties of crops most suitable for this locality. 

Sugarcane work on sugarcane wag started in 1943 in oo-ooemtion with 


m »>ae original ©speriment. As a result ot the espenment in 1912-41, Oo. 146 and 
Oo. 5 were dropped. Their performanoa was much below the others. In February, 
1944, Oo. obi, Oo. 313 , Oo. 313 and Go. 421 were selected out of the remaining 
seven to test in a randomized block ©speriment. In 1941-45, variety Go. 421 
was dropped because it was susceptible to red rot, and replaced by Oo. 453. 

The sugarcane varietal esperitE eat in 1945-4o ooasisteii of Go, 331, Go. 3 U, 
Go. 313, Co. 393, Go. 527 and Go. 453 in a randomized blook layout of six replica* 
size of each plot being 2FX ^.nd the size of each blook being 
12tj'X 8^^. -Phs experimental plot size, after removal of ail non-espeiiiaenial 
rows, being 15’ X SIG The total sugarcane yields of the varieties in seers were 
follows ■ 


Go. 463 
S496'0 


Co. 33 
8254-S 


Co. 39S 
2906'6 


Oo. 313 
26SS-S 


Oo. 312 
1097 5 


Co. 527 
1530 0 


The total yield of ffw of these sis varieties were, in sears, as follows 

Oo. 453 Oo. 393 Oo. 331 Oo. 313 Go. 527 Co- 312 Sig. Diff. 
319;0 297 ;0 293-0 268-0 173-5 156-5 85-28 


The lines underneath the yields of gur indicate the group in -which there was 
no significant difference when the results were analysed statistically. These 
results as well as the three years’ observations of the experiment would seam to 
show that Co. 313 should he preferred to the others as a field cane for the average 
cultivation. Oo. 331, Go, 313 and Go, 421 stood up eq,ually well in the matter of 
lodging -whereas Oo. 312 lodged badlv. Go. 313 was tlia'raoftfe fl’mnf'J’s 


©•gM vamties of tiob were tested* These were Basmati^ Jarwai\ liimra, Badsha^ 
iype Ig Nttmhp 17^ Bansi and Jhalore. Of these Basmati^ Jarwar^ Lijiira^ Type 
1 5 Wo. 17s Jhalore were seleofced out ol the 194i-45 experiment ; Badsha 

was dropped beoause of its poor performauoe, aad it was replaced by a local 
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paddy Bamkajra, The plot size was 9'X60' aad there were six replioations^ 

The ultimate plot size after removinif border rows from each plot and two feet 
from eaoh end was 7'X53'. The total grain yield of broadcasted esperimeat of 

eaoli Yariety^ ia ssetSj, were as follows : — 

No, 17, Jlialor©, Lijara. Jarwar, T, 1» Basniati, Bansi Eamksjrfe., 
44*5 40*0 38*5 34*5 31 28 27=5 27 


Si^Biiosiit differsiae© 

6-58 

Yield of b'iiusa in sears s— 

No, 17, Jlialore, Bamka|ra. Bansi JsTwar, 1\ L Basmati.' lijiira. Sig. Dm* 
109 ■ 100*5 96 95 92' 82*5 81 71*5 21*64 



Yield of grain of ©aoli variety in seers in the transplanted expeFimeiil 

Jarwar, No, 17 and Jlialor®. Lijiira, Bansi Basmati, Type L Eamkajm. 

36 85*5 32*5 35*0 26*0 24*C7 ' 6*0 

These results oonfiriB the ooaolusioas- araved at tli© previous year^^^namelyj 
that certain local varieties of rice^ such as Jhalore^ Jarwar and Lijura i:?ro 
superior to the ^‘-improved Type 1 as far as their money value to tlia oiiitivator 
is concerned. No. 17, .a Government sponsored variety, was irst in the tooaci« 
casted experiment and second in the ■■ transplanted experiment^ hut not signifi- 
oantly better than the local varieties, 

Bamkajra and Type 1 are early varieties ; . No. 17 is medium early, and 
Lijura,. Jarwar and Jhaior© are lat© ones. Earliiiess is a quality which may ^ be 
considered very desirable for. paddy if the- field ia whicli paddy is. grown is going 
to have a raU crop. As a result- of this yearns expcuiment. No. 17 migiit be con- 
sidered suitable for Allahabad district. Bvea Eaiiikajra and Type l^may be 
preferred because of earlincss for such conditions in place of Jhaioxe, Lijura and 
Jarwar, 

■ArMr. twdwa) :~Tlir 00 . varieties, L P. 80, Local and Msgli Mela 

White were used in the experiment in 194546. Out of these, three I. Ih 80 aiic! 
Looal^were selected for this year, and Magh Mela White was dropped due to its 
low yield, being replaced by Type 51,. 

I« P. 80, Type 51 and Local were put in a mndomiTOd block trial. Th© plot 
size was 24^X72^, There were three replications. The yMci of Aihar seed 
from each variety in .seer® was as follows' 

Type 51 Local I P. 80 

103 96 89 

No significant difference existed between yields of the three varieties so that 
no one variety is being recommended at this time. 

Jmr {Sorghum mlgare ) Five varieties of Juar were put in a randomized 
Mock triah These wep Do*dana Yellow, Do-dona White, Malwa White, 5 tali 
and 2054, The plot size was 12'X72^ and there were six repiioations. The 
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liitimat© plot size after xemofiiig .tlia ^BOii-experimantaVportioas was 8'"X68^. The 
jielcl of graia ia seers of. these varieties w'ere, as follows t— 

5 Tali Malwa While Do-daaa Yellow Do-daaa White- 2054 
43*0. 39‘5 ■ 88 . . 83^0' 3*0 ' 

- .Yield of diy in seers 

Do4aaa Yellow If alwa White 2054 Da»daiia White 5 Tail ' 

■ ' 672*5. , .. 644*0 ' 5T6’5 '■ 572 ' 562*5 

Th© statiB.tieaI analysis showed that there was no .sigaiEoaat diSerenoe ia 
the. gTaia' yiiM of the first This confirmed ' the results obtained ■ 

in proYloiis years. 2034 ia a.a early variety^ the grain was eaten by birds and 
'"HO satisfaetory data were seoiired. . 

, In 1845-46 a spacing trail wm put in a randomized Hook layout. The 
plot siz9 was 20''X72^ and there w/er© six replications. The variety type 9' was 
put under three sppingSj namely^ 2^X21"' and broadoastedh Th© yield of fodder 
of these spaoingSj in seerSj, were as follows 

Broadca sted 2 fset 2| feet 

1848*0 1659*6 1594*5 

The statistical analysis showed that there was no' signiSoani differenoo in ■ 
the yields of tlio above three spaoings^ although th© data showed that broadcast- 
ing was bettor than 2^ and 2|^ niiider the conditions of th© experiment.. 

Bajm {Fennmium typhokkum) Th© 1845'46 btfm experiment inoludod Type 

Looalj Tjp© 4 and Miahabad Hairy. ' The layout consisted .of sis blocks of " 
four plots all raadoinizad. The size of ©ach plot being wHeb Hoaine 

wliea two roYjrs on each side and 1| feet at eiicii end were removed for 
border effects.. ' Tho results of .Ilia total yiakis ia seerS;, of grain of the 4 varieties, 
.are as follows 

Type .16 Local. Type 4- Allahabad . Hairy . 

111*0 1.10*5 107*0 . 106*0 

The total yield of fodder of thes© four varieties, in mauads, are as follows . 

Tviio 16 Allahabad Hairy LocaT-- Type 4 ■ Sig, Difference ... 
gVl 37*5 36i ■■ 7*8 . 

There was ' no sigaifioanfe difference ia ih© yields of varieties last. year or . 
this year,' when th .0 data we.r6 statistically ■analysed. This year’s grain yield, of. 
Type 16 has shown that it may, prove, a promising varioty for th© Allahabad area. 

Grmn :™-~A .randomized , block , ©xperimeat; was laid .out in which L P..58, 
L P. 56, L P. 17, Indore 4 , Indore 707 .and local ware ia. 8 lud 0 d.. Oat of . these 
sis varieties I* P. 58, .1. P. 56, Ijoo'iI and Indore .4 were selected^ tor 1945**46. 
There wer® sixi replications and the size 'Ot .the plot- was 12 X48 but which, 
becaiiie'' \itBt removing 2 border rows and 1' fo.ot at each end of th© plot' 

ill ©.rder' to eliminate border effect.. .The total . yields of . gram,, in ..seers, o.f ..the 
va.ritties, were as follows : 

Local I. P. 58 and L P.' 53 I. P. 17 Indore 4 .Sig. Difi. 

45*5 43>5. ..; ■ .....' 42*5 : . ■ - 30 .12-39 ■ 

Her# again it appears that a 'local variety.; is-batterth an any ..of. the ^ improi^ . 
ed.'’' varieties.., ..although .not .■'sigaifioaiatly superior -to.. , -I. T. 58,, L P. 56 and . 
IP. 17. AlthoughI.H'§.8,L.,P.56'an^^ PM7 have a . better appearance and;. 

ia.' 'aa#.i.tioaaM '0 ■ whether thes#' ■ .shO'uM, :.b 0 recommended.'. 
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of six blocks of 5 plots eaob,'the size of eaob plot beiii|f 12'X48’‘ 
siz 0 _ after reiHoving the non-ex perimental portioa was 10'X46'. 
grain in seers, of the varieties are as follows:— 

0. 261 SCO A T. 20 I. P. 21 35/44 Sig. Diff, 
’ 63 0 55 53-5 48-5 45 '6-62 


xne yiem 01 bnnsa m seers 

T.20 IP. 21 £00 A 0.251 S5/44 

116-5 96-0 _ 81-5 SO _ 79 

A full report on the experiment on this crop was made in the Alhihab'icl 
Farmer, Tol. XYIII, No. 4. A summary report of the experiment on this crop 
m 1942-43 was also made in the report of the Agronomy Department shicb 
appeared in the Allahabad Farmer, Vol. XVIII, No. 5. The resiill af tti? 
experiment last year as well as' ; this year seem to bear ont the oonolnsioEs 
armed at, in 1941"42^ after a- series- of experiments oarried ■ out for.. seieral years. 
a.i2.a the results of whioh were reported as stated abofe'iii tlis Allahabad ■ Farmer, 

^ the 194546 rSi semom tea varieties of wheat wara' tested 

'' f These were X-l, X-5. X7, X4h X^IO, X-11, 

i- F. Ill, 1. I. 52 and 0. 13, Seven of these, X-l to' X4i, of tlis irradiated 
wheats of Dr. Shri Banjan, University of Alla li.a bad. L P. Ill was added to iho 
list this year. 

, The trials were made in two layouts differing somewliat in siaa of plots, 
lu layout No. Ij the plot sise was.9’x85'. With the noa^expcrim'eatal reiiioveil, 
the plot, SIM was,8'^X8F. In layout No, 2 the plot size was 8^.X7'0^ and with the 
nca-experimantal removed 6' X68^ The total yield , of grain a-nd of ,Musa for the 
^ ten varieties grown in layout- No,. I is as -follows. . Bust resistanoe was detesnine i 
, by assummg a maximum value'' of ^ fi-^e q ng 100 p@|. oent isfeoteil. 

Each plot .was. rotted and the total for the six plots, for. each variety appears iincler 
that variety number. . 

Bust Eesistanee. 

rSS ^'22 ^‘7 2:-l X-ll X-IO X-2 I. P. Hi X-5 Sig. Diflerenoe 

Ko.cing 22 20 20 18 18 14 IS 13 12 6 

Yield of Grain ia seers. 

Variety. 0._13 X-S I, P. HI X-2 X- 11 X-l X-7 X-lO I. P. fi2 X-5 S-Dif. 

Yield 28 0 215 25-5 22 5 22-5 19-.5 18-5 18:4 17-4 16*3 7-4 

. Yield of BIkss ia seers. 

Yield ill's ic?-? X-2 X-H X-l X-6 X-7 S. Bit 

xma 1210 1C7-5 i05-i> 104-5 108 6 lOS 100-S &8 5 94'6 S7-0 29'4 

yields of grain and in sea-s for the ten varietiei 
ljE..yont jNo. 2 are as follows 

Rust Eesistanee. 

I“£ 2 :-, x-u I.p.m X.3 ; 

xioiiing 25 24 24 2,3 22 22 22 19 

Yield of Grain ia seevs. 

Variety. LRlll X-l X-II X-9 0.13 X-lO X-7 I P 50 T5 T 

Yield .. 68 5 67-0 46-0_ 42-5 42-0 41-5 ^7-5 £-0 3^4:5^ 

Y ield of Biiusa in seers. 

Varie-y. X-l X-7 I. P. 52 X-10 X-ll l.P. m V9 n is ^ 

Yield .. 232-5 224-5 208 0 207-5 207 5 2C2-5 tos 0 m-0 I 

IS 0 one variety was outstanding in the 191546 trials A fnll . 
oonolusions will be presented at a later date. ^ ^ 
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' , RIPOIT 

... /Th© ' total 'rainfall , for./tlie , year: .was only 33 inolies,. as.agamst tlie 'nor 
of 39 kohesior Allahabad. , ■ AithoEgh the moiasooa, rains started. from jEi 2 e .2 
they were, very light and iateroepted by breaks. The first good rain (2*5 ino 
©.am:© as late as July 30, .The defioient laiafali aooompaiiM by:poor;g.©rm 
'tloE of th© seed C30.iispirei against snooessf iii ptoiaoSioa of the main' ..;fod^ 

. /w\ Although the rain in AngEst' ' (13*86 mehes) 'was ;abof 0 ':n.o^ 
month^. it^ mnfortnnately:^ was of . little. oonsefneno©.': 

.. .This mein fodder: season was preceded. bj siifemoriaal prodnotion.of .gnm’ 
foddeE’ due to deficient siipply of sewage^ as reported in' 4 h 0 ' previous ' r©| 
This, was not alL . .The following periafi^ i e.i NoTsmber, .D 0 O 0 'mSer .,and Janri 
was praotioaliy rainless. Even in irrigated farming a, SEpplementary ' sn'p 
of., .rain is nseessary for good results, 'Last year an ,Eiimsimlly .large qiiaal 
' of fodder had to be pnrelisBed lor the Institute , herd, ■ 

Most o.f the rain in September (MT. inohes) ©am© before 'the middle of 
ffi 0 .ath^ and in. Ootober (2*32 inolies}, it, 0 .t-iii 0 in. 'lhe'lhird w, 0 ©k« ', SO' ■ the moist 
at 'the ',time ..of , pr©p.aratioE' .and of ieecling.for the raSr crops was notwery ,d 
■ oieatj bmt '.the long dronglit on as indioalad ■ above ' proved oritioai ;'F 
thermor ©5 between December. 1"5 'aiiii January 15 there were as many .as-'fi.fti 
ooonrrenoes of frost of varjiag iEte!i.silyj ' tlie like of which had not been kao 
for a long period oi years,. ' 

Pffiotially, all of the mU' haivest, espeoia'lly that,. of the wheats was 
by April 9j> 1946j, and ifc^was that .very ©veniag that a, rain of about half 
, inch oame attended with a strong wind wdiicli laid down many roadside tre 
There was another li,gtt rain' on April 13, So^ while the crops were .saved' .fr 
the fieldj; 'they got o'augiit on the threshing, foor, 'The case with village farm 
in regard to haiveatiiisg and tlireshiag was far more 'deplorable. 

The ' char aeteie of' the seasons throughout', tho' 'year as presented, above 
regard to the Instilut© farm slioiild hold tras over a 'wide .area* ■ In .iaotj i 
nEsatisfaotorj weather situation ■ of the je,ar ' seemS': to. 'have prevailed more 
Ie.ss throEgliout the wo.rH, 'This may have infi.ae.need 'to ' a.' considerable ext^ 
ih© present shortage 'Of food-grains .on . rather „a wo.rld‘wid 0 ^. plane, 

'Not only were ih© S'priiig, ha? vests of .cereals and fodders affected adverse 
but also tli@: vegetables, K aMition^ potatoes suffsrod artificial, vagams. .T 
purchase .', of ' seed ' ':potato8s' 'is one, , thing in the realm of agricaltiiral dealin 
where direct. e0ntaofc .£n'ci 'in utiial ,triist'. 1 a,el'we 0 a the produeer^purohaser ' ''.and '^ 
|)rodiicer«seiki? are ' more ' necossarj,.' i.ii obtaining good 'seed . than, 'an' j ■ .''O.ti 
eriferioE of ' purohas'©, ■ 'TE©.' oo:Hi.biE©d.moafaol by both 'the,' .IJ, Ph. ,aBd, .■ Bii 
Go.ve'f ament', over .Patna potatoes last ' year made availabl© generally '.oal^^ 
worst stuff for seed aad that at a lato hour. The harvest and sale of «ai 
potatoes was overtaken before half done by the hill potatoes and both suffer 
clue to glii% very low prices and rotting. 

However;^ there were some redeeming features also ia an otherwise gloon 
picture as presented above. Toward tha end. of the year during vSummtr t 
sewage supply was better than in the previous summer and with an addition 
supply of water from another tiibewelb tb© sumnier fodder situation was c 
coiiraging, ©speoially that of the Napier Qrasa Even with loss on omltivatic 
a large quantity of better quality fodders were grown which very considerab' 
helped to keep up the health and milk supply of the dairy herd inspifce of tl 
diffioulties in $mmmg oonoentrates for the herd. 




THE AMAHABAD EABMEE 


A table iaoluding the resalts of oiops on the Isstittit® farms for the j ©as 
is gsTea below I-” 


Crops 

Area 

Total; yield 
■ mclndiag 
.graia Mds. 

Total 
OOSt ESe 

Total' 
Income.. 
Es. ., 

Surplus or 
deicit Bs. 

Arliar 

159*25 

13877 

10,775 

,! 1,823 

1,048 

plus 

■ Bajra witii oowpeas' ■ - . 

25-01 1 

5272 

4,679 

2,502 

2,077 

minus 

Cnara «»"■' 

• i-oo 

H 

I’JS 

s 

120 

mians 

Maize .. 

7*# 

221 

1,358 

370 

98S 

miims ■ 

Seed Saa-iiomp ■ 

26-00 

100 

. 2., 100 

623 

1,477 

miimis 

"Gowpsas 

24' 34 

1079 

2,115 ., 

' '3,000 

885 

plus . 

Napier grass 

16-00 

35! SI 

6,434 

16,352 

9,918 

plus 

Guiaea grass ' ' 

1*30 

864 

437 

446 ’ 

9 

plus 

Grasses 

* A 

19,405 

. 9,835 

8,069 

1,768 

miniis. 

Wheat, 

87-60 

643 

10,035 

12,640 

3,605 

plus 

Wheat straw 


1900 





Barley & gram 

39 80 

180 

3,ko 

3'i77 

133 

mims 

Straw " ■ 

, , 

863 


s’sis 

9 


Early potatoes 

8*42 

956 

4,059 

744 

mi fills 

Hill potatoes 

8 05 

' 732 

3,53! 

1,79! 

IJ40 

miiius 

Yegetables 

11*40 

1,237 

5,346 

3,1 25 

2,221 

mi mis 

Ferseem 

4*70 

447 

1,33! 

298 

1,0 


Oats ' 

7-90 

35! 

1,02! 

S32 

689 

minii 

*Ijiicer.Ee & Shaftai . . 

6*70 

1133 

1,4SS 

1 980 

46^ 

miuiiS 

M.iscL crops.. 

j 5'Oa 

69 i 

2,400 

688 

712 

minus 

Siigarcaae 

1 5-60 

2,692 

. 73S , ■ 

2,062 

1,319 

plus 

E.aiE»F€d Farm 

40’00 

.890 

4,394 

2,736 

i,6u0 

miaiis 




74,357 

74,327 

I"™ 

1 30 

mi'iiiis 




The aboTe cost figures include an amount of Es. 5,433 as interest charges 
for the UE 0 of land and operating espsases on the crops, in order to maka the 
cost of production complete. However, interest oharges are not made yet in the 
internal accounting system of the Institute, and in this contest, the above tabic 
would show a surplus of Es. 5,403, where there is a net deficit of Be. 3%. 

There ax®_ many causes in bringing about the above unsatisfactory result 
of farming this year. Only a few outstanding ones may be mentioned. 
First is the weather^ and its effects, as already presented above. Seoend 
is the unimproved soil on the larger part of the farm ar^a. Third is ilm 
educational character of the Institute and its effects even on th® eonamereiai 
aspects of its activities. Lastly, but of speoisi importance, is the fact that 
while the farm has borne the full effect of highsr cost of cultivation, the effect of 
rise in prices has not been realized oorrespondiagly. The institute itself is the 
biggest consumer of what it produoos ia the way of fooder and byproduois. 
These have been debited to cattle account at almost the same prices as ia 1939 
until the middle of the last year when the prices were revised Ths soooiid big 
onstomer is the Q-overnment at Q-overnmeat prices. The third is the open markk 
for most of the vegetables, the situation regarding which has already been 
described above. 

Eeverting to tho_ aspect of higher cost of cultivation, a table is given 
to show the situation with the labour cost on the farm. The figures of labour 

•Lucerne and Shaffcal account as given above ia still incomplete. This being a perenni, I 
crop the full accounting period runs from October to September. 


EBPORT OF THE AGROSTOMY DIPARTMBHT 


9$ 


employed and, .tie oost of wages for 1938*39 haTe been assumed .as momal or 
100 per oent— 


Tear. 

j 

Total , 
Man-days. 

Per cent of 
38-39. 

To^al wages : 
cost. 

Per cent of 
38-39. 

1938-39 

38341 

100 per cent 

■ 9675 

' iOO" per cant. „ 

1939-40 

31880 

95 


9283 

m 


194l}-41 ' ... ... 

32009 

.95*4 


9134 

94-4 


1941-42 .. 

31206 

93 


9412 

97*3 


1942-43 ' . . ■ 

36481 

109 

«« i 

11652 : 

151 4 


I943»= 4 

52507 

156 5 

9P 

29038 

300'‘3 

n 

1944 45 

6:'529 

189'4 


40003 

413-5 


1945-46 

59354 

177-0 

i 

39948 

412 9 



There is not mnoli outstanding to note for the first four years of war, that is, 
193S-39 to 1941*42. It was from part of 1943-43 that the effeots of war began to 
be felt and felt in a fast rising trend. The wages increased much more saa.rply 
than the rise in the recruitment of labour. 

It was from the middle of October 1942 that the new tube-well on the farm 
came into operation. It resulted in increased cropping intensity and an earnest 
effort had to be made to get in more labour. From April to October 1942 the 
average roonthly labour force was only 2463 ' man-days as against 3844 from 
November 1942 to March l943. 

However, whether before 1942-43 or afterj the full labour requirement of the 
farm has not been met. When it did become available in larger amount, it , was 
mostly the inefficient class— a large number of women, boys and girls rather than 
men. 

Labour is the major item in the cost of production of crops. It is 54 per cent 
of the total cost in the year under report. In somewhat the same propcrtion 
the o st of feed and materials has increased too. 


May our India 

Our ancient land unto herself return 
0 onoe again return to steadfast work, 

To duty and devotion, to her trance 
Of earnest meditation ! Let us -sit 
One© inor© unniffled, greedless, strifeless, pure., 

•— Rabihdrahath Tagosb. 
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EEPORT OP AGBIOULTUBAL ENGINEERING- PEPABTMENT, 1945-46. 

By 

Mason Vatjgh. 

The year under report continued to te one of diffioulties and in some ciises 

disappointments as well as of encouragements. The ending of the European phase 
of the war just before the commencement of the _ year under report and of the* 

Eastern phase not long after, eased some difficulties but not many. 

There were no important changes in the stafi during the middle of the year 

under report. Several took place at the end of the year, when Mr. Strong took 
leave in India, before going on furlough, to help another mission with urgent 
problems. Mr. S. S. Bhatnagar left to take a post in the Government Agr. 
Gollege at Oawnpore and Mr. Basu to take up other work. Mr. M. H. Khan was 
ou temporary appointment from July till December, when he resigned 
expecting to sail for foreign study. Mr. Nandy continued through the year as 
senior research engineer as passage 


was not available for him io go for foreign 


study till after the end of the year. He sailed late in July 1946. Mr, B. D. 
Sharma joined as second research engineer in September. Mr. B. K. Mukeiji 
resigned from the bullock research scheme in May to become workshop Superin- 
tendent of the Institute workshop. Mr. Hokindro Boy, B. So. (Agr.) Joined in 
July and served through the year as animal husbandry research assistant in the 
bullock research scheme. 

Difficulty in getting materials continued to plague us through the year. A 
wagon load of steel shipped from Calcutta in September never did arrive and is 
still untraoed. Other steel ordered in the early part of the year was only received 
at the end of the year and part of that was taken over by the United Provinces 
Government workshop at Oawnpore for use in building implements under their 
sohenie. With great difficulty we were able to secure one wagon load of oen5<snt, 
and small amounts of iron for building work. We were allotted 20 wagon loads 
of ooal for brick making hut none of this was received, wagons not being allotted. 
Fortunately, we were able to get 100 tons of ooal from surplus miiitay stock at 
Allahabad and with it got enough brick to carry on. At the end of the year, 
with the exception of brick, the material situation was j ust about as bad as ever, 
worse in that kankar lime of which we had been able to get suffioient before 
began to run short. 

In spite of the diffioulties, we were able to complete the block of 5 quarters 
in oonneotion with the Jamna Dispensaries and to complete the second storey on 
the central portion of the Men’s Hostel No. 2. The latter was not completed until 
after the opening of college in July and some_ fittings will not be finished till later 
in the year. At the end of the year, in addition to the hostel, work was proceed- 
ing on a new kitchen attached to the dining room of No. 1 Men’s hostel to accom- 
modate cafeteria mess ” featuring self service, believed to be the first one of its 
kind in India. It is hoped that this will solve many of the problems formerly 
associated with hostel dining arrangements. Projeoted for the next year are 
one additional staff bungalow, a block of three semi-detaohed staff quarters, 
alterations te improve and extend certain other staff quarters and building of the 
East wing of Men’s Hostel No. 2, at least in part. 

In opnneotion with the Higginbottom Recognition Fund, plans were under 
preparation at the end of the year for the new Library-Administration build' 
ing wbioh is to include an assembly hall as well, for the new Science building 
and for the buildings for Hoitioultnral and Agronomy buildings. The site plan 
for the new buildings was nearing completion. It is hoped that the plans for 
these mew buildings can he finalised during 1946-47 so that if and when building 
materials and labour become more plentiful, oonstruotion can proceed rapidly. 


liEf ORf OF AG RlOUtTUR 4L EHGlNEKRlNG'BBf^AETMSNt 9f 

¥' The worst shortage" in lahonr is that of carpenters, the large' demand for them/ 
oansmg;aente difficult 

The receipt of fairly large amounts of 'steel near the ©nd of the year ©uabled ■ 
ns to resume ■aotive.construotion of implements and fairly large deliferies of plows 
were made at the end of the year. It is expected that by September 1946, the ■ ; 
large aooiimiilation, of baolc, orders can, b© cleared offl more or dees completely 
and we can begiii'' offering' deliveries from stock. :' Some additional ^material is 
'expected 'also which: will further ease the position, particularly 'some high carbon 
. steel for shares. , y ; ' ' 

More stable as well 'as more experienced research .staff' has' allowed better 
1 ^; progress in implements ' research'. , '. .During 'the/year, ■ improved versions' of' several 
. f iiiiplements, particularly for mterculture 'have''be©n worked on. 'A new, knife 
i' , harrow', .was built aad used experimentally . . 'A three, rowEeeding attachment 'for'"., 
the Shahash cultivator' was made and tested, with ©neouraging ' results,' on ^the ■, 
raM'Omp,' Further tests as well as the applioatiou of it to the Wah Wah cultiva- 
tor will b© carried out, A new type of hand power churn was designed ' and" 
drawing's prepared but shortage of labour has not allowed its oonstruofcion as yet. 

The blower for the seed dryer mentioned in last year’s report did not arrive 
till after the end of the season lor its use. It did arrive later and the, dryer .will 
be tested during" the 'next year. ^ Tests were made on the bullock, gear driven chaff: ' 
cutter. ' The cutter performed reasonably well but the' gear again gave trouble y 
Results ' are ■ not encouraging, mainly beoause of the small amount of power 
available. The use of a small engine or, where' the current is available, small 
eieotrio motors, ^ appears much more promising. Work along this iineis projected : . 
for th© future. ■ ' 

: The'' work of the department for the following year will certainly ;be h'andi- ' - 
' capped by the lack of trained staff. The absence of Mr. Strong on ' furlough,. ,c.! 
Mr, ;Nandy on study leave for two years and, the prospect that he may be re- , 
q^iiire'd to serve (Jovernmeat on his return and the necessity of replacing Mr. .Basu ■ 
and Mr. S. S, Bhat'nagar, are ali unfavourable factors. Mr.S. 0. Bhatnagar, the : 
only remaining .engineer on the staff, beside Mr. ' Vaugh, with both ' agricultural ■ 
and engineering training, has been oalled.'for interview for a foreign scholarship^ ,' 
and has been' offered two other posts ■ elsewhere. Negotiatio'as are ; .under wa.y , ' 
for the ' release of Mr. E. J„ W. Moraes from the army and it is hoped that' he 
,, wili take Mr. Bha,taagar^s place if and when he goes on ' study leave. - ^ Efforts " 
a'r© being made to add another American agricultural engineer to the staff but ' 
no suitable' man has .been found as yet, . 

The subject , of agricultural engineering is receiving gratifying recognition' 
in India, Out of '26 graduates in the subjects,- two have been awarded^ foreign : - 

^ ^ study scholarships and it is expected that one more will be^ sent within the 

current year^. Increasingly, the" qualification of a degree in agricultural 
. engineering is being specified' for. posts 'advertised and :praotioally .'.all graduates* ' ' 
in ' the, subject have had the 'Choice of more than on© Job within a few, months of ,, ' 
graduation. While there a re difficulties in the working of the ^ agricultural 
^ engineering department of the Institute, they are largely the difficulties generally 
associated with a new development, ^‘'gro wing ^ pains*’, and are largely the 
symptoms of the demand and need for the training. We look forward to the 
future, confident of the -contribution that agricultural engineering can make to 
the solution of the food problems of India, so acute at this time. 

® Siitce the close of the year under report, Mr. Bhatnagar has received Ms appoiatoieiit' 
for foreign study and expects to proceed to America as soon as passage is available, probably 
in October. 
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BBPOET OF THS DEPARTMENT OF BtOBTIOULTDRB, 1945-46. 

Bi 

W. B. Hates, Theodobe Dean, aj-d Mohammad Shakif. 

The orohards haTO continued to produce fairly satisfactory crops, and as 
prices have remained high, operations have again been profitable. Many 
problems, however, remain to be solved, and only a little has been done to find 

^progress was made in solving one problem whiah has bothered us for 
vears Pigs of several varieties have been grown at the Institute for a number 
of years but while they have flourished and flowered freely, almost no mature 
fruits have been produced. The young syooniums would remain on the tree 
for weeks, and fall off without developing any pulp or seeds. They behaved 
asif they needed pollination, but figs, except for the Smyrna type, ordinarily 
develop without pollination. The same varieties which failed here produced 
fruit in Poona, Saharanpur, and even Lucknow, and nothing seemed to be known 
of any pollination there. , , . , . 

Rao reported in 1944 that he had succeeded in producing mature figs of 
varieties which ordinarily behaved like the figs at Allahabad, at the Fruit 
Research Station at Kodur in Madras. He did this by opening the eye of the 
fig, inserting a bamboo needle into a young syoonium of the wild fig (gular), 
Ftern glmerata, and then into the fig through the eye. This apparently effected 
pollination. A u attempt to use this method at the Institute was unsuccessful, 
perhaps because of faulty teohnigue or because the wild figs were not at the right 
stage to provide pollen. 

In the spring of 1945, Mr. Sharif, while still a student, attempted to bring 
about pollination by scattering syooniums of F. grtomerafa arround the fig trees, 
and fastening some to the branches. After becoming a member of the staff, _ he 
noticed that the trees so treated had produced mature figs of satisfactory quality, 
and by repeating the treatment, he secured another crops. Seeds taken from 
these fruits have germinated and the seedlings are growing. This indicates 
that fertilization was effected, and that the failure of the fruits to mature 
previously was almost undoubtedly due to lack of pollination. This method would 
appear to he more easily applied than that of Mr. Rao, and if it continues to 
give good results, may he of great importance to the fig industry. Much remains 
to be discovered as to the best time and method of applying the wild figs, and 
as to the exact means of pollination. This is probably the insects which are 
commonly found in the wild fig. 

It is fairly commonly known that the seeds of some species of citrus fruits 
germinate satisfactorily when removed from immature fruits. In 1945 Singh 
reported that in the Punjab seeds of the karm, rough lemon, and lemon were 
viable before the end of August and that there was a decrease in the peroentage 
of germination after early September, although the fruits were not ripe until 
mid-winter. This finding was confirmed by Mr. Dean for the karna. This fruit, 
whiob is probably a hybrid, hut which has been called Oitrm karna, is the most 
important rootstock in the United Provinces and is also used in other parts of 
the country. Two hundred seeds were planted each month from September 
through February, 1946. The peroentage of germination and the time required 
were noted as follows : September, 87'5%, 14 days ; October, 847o) days ; 
November, 80%, 78 days ; December, 53'7%, 58 days; January, 52'/,, 31 days; 
February, 16'6%, 30 days. By the latter part of January the temperature 
begins to rise, and the results indicate that the time required for germination 
may he influenced by the temperature. The viability of the seeds, however, 
seems to decrease with maturity. Seeds planted in September in Allahabad 
should give many seedlings ready for building the following July. 
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ftEFORT OF' THB i)BPARTMBKT OF HOETICULtURB 



: Traasportatioa .difficulties ■ Eave ooBtinued'. to interfere with the introduotioa ; 

of new, varietieSs but a fewhave been secured and are being tried. ' These; inolude 
two, pummeios, Stnlkarts and Ho. II.f of the Agri-Hnrtioultural Sooietj of Bengal, '; 
and one of Mango, Bilpasaiid of Murshidabah Seedlings ha?e been ' grown 
fponi seeds of several Amerioan varieties' of guava, and have now 'been planted. ' i 

in ^the, variety orchard for testing. Some of these are typeS' with sour fruit, - 

suilabie f,or making ,, jelly .without ' additional 'acid. S.eedi,mgs ,of a variety :of;;, 
papaya, kakri, presented by a student, are also-.-under trial, ' ; 

, There are .occasionally enquiries as to which varieties of the sweet (Malt''j.) . ' . ‘'.1 

orange do best '.in , 'this area, .A' considerable ' number of' varieties have' been '! 

grown at ^ the Institute, so oae ' with ' fair success. On© which "now seems very ■ : f | 

promising' is the Mosainbi. ' A tree secured from ■ a government garden in ' the , , ;j;i 
United Provinces 'under this name ■ has not don© very well, and the fruit is 'not. : ,1^ 

very typical' ' A younger tree secured from Poona has 'now been' bearing good ' ■ j-l 

crops, for several years. Th© tree itself seems more healthy than many of the 
sweet oranges, but this may possibly be because the species does better '' on, the ' ' ' j':| 

rough lemon root stock than on the fkarna khattajmed here. The fruit is 
somewhat lacking in acidity for some, but this type is popular on the market. ' .i 

Diseases continue tO' .cause serious loss, particularly the OephaloBpora disease ' .,:.i:.| 

of the guave, which caused th© death of some 20 trees during the year. No 
remedy is yet known. Work on diseases of the papaya is being reported else- , ;.^i' 

where by Dr, Vestal Damage from wither-tip disease of ^the citrus fruits was 'f 

almost entirely absent this year, after being comparatively sever© for several. ''- 
years. 


Insects have also been present. For 'several years the number of giant 
mealy bugs on the trees seems to have been increasing, and this year th© number 
present on the citrus trees in parts of the orchard was sufficient to cause real 
damage. Custard apple and other trees were also, affected. Attempts to control 
the pest with th© inseetioides D D T and ,Damm©xane (668, benzene hexachloride, 
h©xaohio.r'Ocyclohexan©) failed, but a tobacco concoction seemed fairly ©ffeotive. 

Various fruit products, including bottled juices, continued to h© popular, , 

Th© need for a suitable text-book in pomology has long been felt. ,Mr. Hayes 
was writing such a book and publishing it in parts on loos© sheets over a number 
of years. This lias been revised aB.d was published during the year by, Kitabis- 
tan, a publishing house in Allahabad, , While designed primarily for students, 
it is being found useful by growers and. amateur gardeners also. ' 



Every , step , mankind, has taken Isas been 
Spirit led. Every new discovery has been 
God’s revelation' of Himself. ■ With every new 
blaze of light, man comes nearer to th© central 
Pow'er over the world.’’. 


i 
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REPORT OF THE BIOLOGY DEPARTMENTS, 1945-46. 

During the aoademio year 1915-46 Mr. W. K. Wesley was on study leave 
from the Departcaent and Edgar E. Vestal was in charge of the work. As 
this report is being written Mr. Wesley has returned to become Head of the 
Department and Dr. Vestal is officiating Head of the Department of Agronomy. 
During the absence from the Department of Mr. Wesley, Mr. H. H, P. Sharraa 
took care of the classes in entomology and zoology. Mr. 8. R. Barooah is on 
leave of absence while studying for a Ph. D. in the University of California, 
U. S. A., Mr. T, A. Koshy, who, with his wife, has been on leave of absence for 
the past two years studying for an advanced degree in Botany and Fl int 
Pathology at Ohio State University, U. S. A., expects to return this fall to 
resume his duties in the Department. Mr. L, 0. Nott has been advanced to the 
post of Lecturer in the Department and is also taking an active part in the 
research in plant disease. 

Besides the regular students, a number of special students have been given 
instructions in both theory and praotioe. Students from the University of 
Allahabad M. So. classes in agricultural botany and zoology have also been 
given aid in their research problems. 

BOTANY SECTION 

Edgar F. Vestal and L. O. Nott™ 

Most of the extra classes activities of the Botany Section have been in the 
field of plant pathology and plant breeding in co-operation with the other 
department of the Institute. During the 1945-46 Eharif EaU crop seasons, 
some 65 diiferent plant diseases were observed on the crop plants on the Institute 
Farm and neighbouring village fields.^ The casual organs were either 
identified on the host plants in the field, or isolated and studied in the laboratory. 
Some of the cultures were sent to the Mycology Section of the Imperfal 
Agricultural Research Institute, New Delhi or to the Botany Department of the 
University of Allahabad. A portion of the seasons observations were reported 
in the Janury and March issue of the Allahabad Farmer {%). In this report the 
weather for the months of June to October was summarized and the effect of 
the weather upon the fungi observed on the plants oommented on. In this report 
the weather of the Aton/ season will not be given special place, but only in 
comparison to that prevailing during the rabi season. 

Weather conditions during the rabi season were essentially the same as 

during the season. Figures Nos. 1, 2 and 3 and tables Nos. 1, 2 and 3 

contain the data for the two seasons of 1945-46 and Tables 1, 2 and S for the 

corresponding seasons of the previous five-year period. Rainfall and humidity 
were generally lower for the 1945-46 season than for the 6 year average shown 
on the graphs. On the other hand, the temperature was higher durin<^ the 
months, of July, August, September, January and February. Observations on 
the crops grown on the Institute and neighbouring village farms were recorded 
and the more important ones are presented in this report. They will be taken 
up crop by crop. 

Wheat- 

Germination of the October 1945 planting of wheat appeared fair, hut there 
waB; an obsemd dying of the seedlings after reaching a height of some 
two inches. Estimated deaths amounted to some 25 per cent. Examination 
of the roots disclosed many dead and others with diseased areas. Isola* 
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SEPOKT OP THE MOtOQT department 194646. 

^ 8P«o«s Of Pythium and of RM 
rlT' pure cultures, sterile soiUnd the same variety of wheat 

fh! fl ,f ? emergeuoe approximately 25 per cent which oorrespo 
the field estimations. Pythmm alone reduced the emergence about 10 m 
and Rhizootonia nbout 6 per oeot. This would indicate that they wei 
act™ when together than when separate. The Pythium culture has bee 
Wn?i ^?tany Department, tjniversity of AllahabE 

kindly coa genteel to oarry oiit its identifioatioii, ^ ' ' 

i the rusts on the Institute Farm wa 

neat^W On fhe same day It was discovered on local wheat on a villag< 

near, by. All three rusts were found in sfiniA 

lout r*rd indicated that they had not been there for' 

ong period. The area was low and sheUered and it was some time later 
111 T! f «PPea/e«i oil the uplands. This date is at least six weeks lat< 
she expected date of appearance tor rusts in this area Low humidil 

’ important factors. The humidity for Janua 
Table No. 3) was 14 90 per cent below the 6-year average for this area. 

. 1 , ® ^heat growing on a village far. 

thejnstitute, but did not appear on any of the varieties grown on the 


Barley- 

Disease symptoms, oharaoteristio of barley stripe 
barley in a low lying area. However, the jSel»4^;iosJwli 

nionly assooia ted with the stripe disease was' not 'found, 
m^as isolated from the diseased tissue. 

■ Stem and stripe rusts were observed on barley at ' 

first seen on wheat. Damage was slight as the spread 
very late. At harvest time there was considerable ’ 
leaves of the barley, but it is not thought that much loss' 

Covered smut {Ustilago Imrdei) was present to the exi 
%^mim ' Helmmiho^porium and 8defoUum rolfsii were 
barley plants that were observed dying in the low areas 

Losses due to root rots were probabi? IE in 9 .A 


Oats-“ 

^ Oats were ©xeeptionally ■ free from leaf 
variety, (Local) was attacked by smut. Loss 
{Usiikgo amnae) was estimatesd at 10 per cent/ 


spotting fungi and . only one 
in .this case due tu loose smut 


Red spot {OoUeMfichum gramnicolum) ^ 
10 per cent, A species of Oereospom was 
A species of Ourvularia was found or 
the pathogenicity established by Dr. W. KT 
fungus in the United States, 
the germinating seeds when plated m 2 
pathogenicity was not established, ““ 
during the 1945-46 seasoa. A trace of gr 


:causmg a trace of dam'age, 
seeds at harvest time" and 
. , ''w .. Lit. Eioe, who ■ had worked ' with ' the 

observed OU' 

P^r .cent ■ agar, dn petri. dishes but..' the 
^Very little smut was observed on Jowar 
- smut {Sphacehtheea eruentd) was Been. 
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Bajra^— . " 

Kernel -sioiEfc {TolypmpoHwu ■ pmioilldTiu^ was otserTed to cause some 
10' ■ per oent, of damage, to grains at harfeat time. ' 8 clempw a grmmmh canseci 
losses up to^ 5 per oent, OhoanephoTa sp» was abundant on the fiowering heids and 
it may be that was responsible for some of the poor seed set. tl;ie field, root 

rot was responsible for .the death of many plants. A was otserfed oe 

the roots of. dying plants and when placed .in a moist ohaiiiher growth of tli© 
Ftimrmm was abundant. . , 


Maize— , 

Leaf spotting of maize was caused by species of Cerompm^a' and on.© 
of. Cwvularia, The Otmulmia appeared identical with the one isolated from Jowar 
and at this time experiments are being conducted with a view to determine . th'© 
extent of the host range among the oerealsj whether seed borne, or not and whelher.'. 
the isolations ar© identical 



Siignrcane— 

, Little disease appeared on sugarcane during the season of 1945-46. 
{Colietotriehum falmfum) caused damage to the extent of some 1*2 per cent. 


Linseed— 

Linseed rust {M$lmnp%ore Uni) was first observed 
bouring field on 'February 9. It was first observed 
on February 20*but was in isolated areas. By harvest 
caused damage estimated to be ' about 5 per cent. Ec 
a study of the fungi was not made. 


Table No* L 

Total RainfaU in inetm for the months of June to Mareliy indumef/or. ike Crop 8emmu 
19 46 incimwe at AlhJmb&d^ Indm, 


Month, 


March. 







Bust {TJrmym dcem-aritiini) was found on the Institute Farm, hy Br. R K. 
Saksena and bis students, on Maroh 9th, but only a trace was observed. Root rot 
appeared in some areas but was not studied. 

Groundnut— 

Fott=r varieties of groundEmts were growB' oe ''tlie IcstitEte iarm 'M 
seasoH. These were Akola No. 10. Akola hybrid ' 12/24/ Akola • hybrid 34 mi 
Akola hybrid 1. There were several plaat diseases whioh appeared oa' the 'gromEd*^ 
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TablB'No.'IL 


Mean Temperdwre in degrees F, for the month of Jum to Warehfor the Crop SsmOM 
i940'»46j, ai AU&halad^ India^ 


Fek "Ma 


67-54 61-61 61-43 64-61 74-72 


82-3 


MoEths. 


52-20 71-80 


53-42 89-96 


74-00 81-03 


73-89 78-84 


69-83 53-80 


67-44 60-70 


79-88 75-97 65*13 . 6 


73-24 73-25 


Table No, III. 

Amrage ^ Humiditg in per cent for the months of June to March^ imlusm^ for the ■ Cr^ 

Seasom 1940-16 ut Allahabad^ India, 


Graiii“ 
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the fungi 


Sekmtium ^rolfsu and a species of Fmarium was, isolated from tte roots of 
plants fomddyi^^ in the ■ Akola No. 10 area., OoUeMrwMm Immanmm also^ 
,, appeared mtlie. cultures. Cfermpam leaf spot was preseot ; oa , all ¥arieties but 
,, worst on ' the Akola No. 10. From' .the data oolleotsd during the past Year 
Akola. No. 10 appears to ha too suseeptible' to root fuQg*i to ..be good for this area. 

: APhar--' ■ 

_ Fusarium root_ rot was found on ar’aar to the extent of some 1 to 2 oer cent 
^at spotting fungi were not evident as in former seasons. This was in line with 
the observations made on the other crops and which were considered to have been 
definitely mfluenoed by the low humidity and rainfall. 

Sannbemp— 

remarks about arhar may also be said of sann hemp. Root rotting fungi 

IhT ,L “• »P»‘ it was uaoloSry 

»' beiag..,s„,J 

Cow peas— • 

Leaf spotting fungi caused a loss of perhaps 1 per cent. Among 
causing leaf spotting was a Oermpom sp. and one unidentified fungu^ 

Sweet potato— 

The sweet potatoes were unusually free from any trouble from fungus 
diseases during the past season. An occasional leaf spot was all that was observed. 

Irlslipotato— 

Irish potatoes were infected with mottle leaf, leaf soil, crinkle and spindle 
tuber of the virus diseases. Estimaitions, based on 100-plant counts, were that 
some 20 percent of the early potatoes were infected with probably 5 per cent loss 
in y*®id. Later potatoes were not nearly so badly infected. Cermpora leaf spot 
and early blight' {AUernaria solmi) were present in the early plantings as a trace. 

, At harvest time the late plantings were found infected with a tuber rot 
which caused a loss by weight, of 7| per cent. Isolations at digging time 
yielded a oulture oi Maorophomim (identified by Mr. B. M. Gupta, Imperial 

Agricultural Research Institute, New Delhi) and a baoterium. The bacterium 
was not identified, hut the odour of the rotting potatoes and the fact that it was a 
gram positive, rod shaped organism indicated that it probably was the common soft 
rot org^ism, Baot^ium earotowfus, ^ The rot in storage was much more rapid as a 
reittit of the.aotiYity of th^ baoterium thaii of fclie Mmroph&Mme phimoli, Loss 
was probably between 10 and 15 per. oeut. " ' 

:T0iiiat0es— 

<*1868868 were the most serious to he seen on the tomato crop during the 
194546 season. Early season losses due to virus diseases were probably 10 per 
cent, but the late season plants suffered an estimated 90 per cent loss. There was 
aomeFf««mi» root rot and spe leaf spotting caused by AUernam solani and 
Cemspora BT^. uhmtoma solam was also isolated from the diseased roots. 

. Duriug the earfy part of the season there was a green fruit rot which deve- 

cally 100 per cent of the fruits touching the ground rotted iu the course of about 
two weeks. Isolations from the rotting fruit yielded a species of Pythium and 
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Rhimtonia soXmi. ^Tnooulations, in oo-operatlon with Dr. W. N. Bioe, demons* 
trated the pathogenioity of each. Sea Figure No. 4. 

iEey to the ntimbers. 

No. 1. PjtMum alone. 

No. 2. Rhizootonia alone. 

No. 3. Pythium and Rliizoo- 
tonia together. 

No. 4. Control. 

Photo hy W. N. Rioe. 


Figure No 4. 

When Pythium was used alone and inoculated into the Sash of a surfaoe 
sterilized green fruit of about 2 inohes diameter the infection was rapid. Within 
36 hours the fungus bad progressed through the fruit and within 48 hours 
a thick mat of the fung-us was formed over the upper portion similar to that 
observed in the field. 'When Rhizootonia was used alone some 4 days were requir- 
ed to pass through the tomato fruit. When Pythium and Rhizootonia were used 
together the time required for the appearance of the fungus at the top of the fruit 
was about the^same as when Pythium was used alone, Rhizootonia did not form 
any clearly visible web of myoelium. 

_As the season progressed the rooting became less and less severe so that by 
the time the crop was T5 per cent over there was little of the soil rot. Tempera- 
ture and humidity were both below the normal for the month of March, hut it was 
probably the lower humidity which was the more important factor in reducing 
the green fruit rot. Those fruits which did not touch the soil, or which did not 
by in contact with other fruits touching the soil, did not become infected with 
the two fungi. Thus it would seem that by trellising the plants, and thus raising 
the fruits ofi of the ground, the loss might be reduced very greatly. This is the 
plan for the coming year. 


Chillies- 

The same virus diseases which were found ou tomato were also found on the 
chillies plants. A small amount of anthraoaose {GoUeMriohum nigrurri^ was 
ooserved, but the damage amounted to little more than a trace (0‘0i) Oerco^pora and 
AUermna leaf spotting fungi were also evident as a traoe. Yirus diseases account- 
ed for at least 50 per cent of the crop of fruit. 

Giiourbils— 

Yirus diseases wero th© most severe of the diseases observed on the Oaourbits. 
Estimations of loss are diffioult to make, but fully 90 per cent of the plants were 
diseased and the loss to the fruit crop must have been considerable. The squashes 
and pumpkins were also ^ infected with a Ohoanephora species (probably Qhoamphora 
cuourbitarum) Powdery mildew (Ergsiphe cichoraoearam) was also found ou many of 
the leaves it probably did little damage however. 
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Brinjal 

The briBjal leaves were attacked by a species o£ Gereospore (probably 
C. solanam^ and some damage to the foliage was done. Other loaf spotting fungi 
were present but were not identified. The most serious loss of all was caused 
by the stem borer which destroyed nearly all of the first lot of blossoms. Hand 
killing was effective to a certain extent, but for too many escaped to continue their 
destructive work. Ohoanephora was also present. 

BWndi 

Virus diseases caused severe loss to the bhindi crop. It appeared that the 
virus diseases were spread about by the red cotton bug which was present in largo 
numbers. This coming season it is planned to work in co-operation with the 
Entomology section in a series of experimental control measures, Preliminary 
trials with D. D. T. in Sit failed to stop the rad cotton bug. 

Garden Beets 

Garden beets were_ attacked by Cercospora hiicola but little damage dcm®. 
During one attempt to isolate the Cereonpora hdicola a culture of Colhtotrichum 
lindemidhianum was secured. It is not suggested that the bean anthraonose is 
parasitic on garden beets, but may have been living on a Cercospora lesion as 
a saprophyte. 


Wnn g — 

Mung was attacked by Cermpora crmnta as usual and defoliated. 

Papaya— 

During the latter part of the lharif season the papaya tress in one of the old 
plantings were dying rapidly. In co-operation with the' Department of Horticul- 
ture careful examination of a large number of the trees was made. The roots 
systems were found to be badly decayed and in many oases were badly deformed 
by root knots which had been caused by nemetodes (probably Seterodeia merioni). 
Prom the diseased roots, species of pythmm and Fmarium, together with BMsoefonia 
solani, were isolated. Young trees in a newly planted orchard of papayas were 
also dying. Poliowing the directions given by B. I. du Pouts de Nemours and Go,, 
the soil, where the young trees died, was drenched with a 2 per cent solution of 
formaldehyde. After allowing the area to stand for a few days, until the formal- 
dehyde could dissipate into the soil, young seedlings were replanted in the same 
area. Careful records are being kept to determine the value of the treatment. 
Mr, Theodore Deau of the Hortioultural Department has mapped the area and 
marked all of the transplants, and up to the present time he reports none of them 
have died. A few others are dying, bat they may be suffering from some other 
cause. 

Lack of controlled conditions have made the experimental work slow and 
much work is left to be done,^ Pythium appears to be the most virulent of the 
fungi so far isolated. Isolations have been made f rom diseased roots from a depth 
in the soil of at least 16 inches. 

Lteaf diseases were observed and a species of PhyUosticta was isolated. 
Comparison of the spores with those of the fungus desoribed by Ohaudhury(S) 
make it appear that they are not the same as the spores of the fungus desoribed 
in Assam, Spore measurements for this fungus being 5*7X3'^ Hiiorons when 
grown ou oat meal agar. 
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The fruits were attaol^iad with a ft ait rot md. OolMoirwhum Lagenarium 
was isolated from the diseased fruits. Mr. 'L. 0,. Nott proved the .pathogeEioity 
by inooulatioE and re-isolation of the fungus. 

Cilriis— 

Citrus oanher was present on a number of 'the susceptible, varieties during the' ' 
season. In some cases causing damage up to . 15-20 per cent. ■■"Limes and gra.p© , 
fruit trees ware among the most severely damaged. . In oae'iastanoe' an'isolationj 
from a tree infected with a disease resembling scab, proved to ,be a ' CoiMoirichum,. 
It: appeared more like C. UmmomUum than any of the other kaow.n species found on;. 
Oiirm. In March of 1946 a species of Golletotrichum was isolated frooi' dead and 
dying twigs of Citrus but has not as yet been identified, 

Jackfruit twigs and leaves found dying yielded a fungus olosely ■ resemMiag 

ColUMrickum lagemrkm. , 

Seed Germination Trials. 

In oo-operatioa with the Agronomy Department and the Farm^ seed germina- 
tioE trials were oonducted to de.temina the percentage of loss of vitality during' 
the storage period. As Jowar seed had been giving a good deal of trouble, 'because 
of low germination during previous year, it was made the 'subject of the' mo-st 
intensive study. The germination tests were carried out in the laboratory of- ' the ^ 
Biology Department. The seeds were first surface steriliased for from- 1 to '2 
minutes with a 0*2 per cent biohioride , of mercury solution, washed in sterile 
'water and planted out on a 2 per cant agar solution in patri dishes. Germination 
at 'the time of harvest varied from -p to 88 per cant for the different varieties • and 
from different portion of the farm. From 40 to 74 per cent of the seeds bore 
various kinds of moids. When the little seedlings were permitted to grow on the 
agar plates for a week the survival count showed a death loss of fro^jr 14 to 33 per 
cent with an average of 28 per cent. These deaths were due to fungi growing on 
the seeds and seedlings. Esainiaation of the fungi disclosed that MmrB^ Ekmpm^ ■ 
and were among the many seen on the seeds and seedlings. - 

Dr. W. N. Bice, who has been working with a species of Qurvularia in the D. S. A, 
carried this isolation through Kook's Postulates thus proving its pathogenicity. 
When seed treatment with Beinesan, Barbae G, Arasaii and Bpergon was done and 
the treated seeds planted on the agar plates,: germination varied from -as' much as 
39 peT cent in 'favour of the treated, to as m'uoh' asd per cent against the treated. 
The average increase due to treatment was approximately 25- per cent with 
Bpergoa , being the most consistent. The, first trials were mad® in March. A 
second trial of the various treatments and lots^ was' made in June, just ■ before 
planting, with results so close that it .was evident there had been, no signiiioant 
reduction in vitality due to the standi'Qg of the seeds in the various chemicals. 

' Maize seed germinated in March gave germination percentages ranging from 
90 to '99 per cent with from 2 to 12 per cent of the seeds' producing fuhgi. Fungi 
appearing in most abundance were species oi Ommlaria A^prgillm^ PeniciUium 
Mmor and Bhizopm. The Owwilaw 'appe.ared to be identical with the isolation 
from Jour seed. Beoently, a gray streaking appeared on the leaves of maize on 
the farm, which appears to be, caused by the 'same fungus, and a series of experi- 
ments is being carried- out by. Mr. L, 0. 'Rott -to determine whether the isolation 
from\ the jour seed, the one from' maize one causing the streaking 

of;; 'the leaves - may , -be - the.' same -: thing and, if the fungus is seed borne, 

whether seed treatment ■ may" aid : in its /control. More recently a species of 
Melmmiho^pmum has appeared on maize, and is causing severe damage to the 
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Seed Treatment Trials. 

In oo-oparatioa ■ witli the Dapartaaent' of Agroaomj, aad the Farm, H: ammber 
oiseed treatoieat' experimaata '.are being carried out. For these' experimeatSi 
Barbae 0^ (A.m©riean Ojanamid Oompaay), Arasaa ('B, I. dae Poat de Nemoiirs 
& Oompany) aal Spargoa (United States ilubber OornpaEy).,ha ?0 been ,ms©d« , 

, Preliminary data indicate ^ that the treatments will 'gwe increases that will 
^ be significantly in 'fafour of the treatments* 

Irish potatoes treated with spergon, at the rate of SO grains of the ohemioal 
,to a,,'inaiind of potatoes, gave surprising , inoreases ia fafonr of the irealed* 
,• The,' potatoes were treated December 9 'and the .layout planted . the same 
day* '' Preliminary data, consisting of seedling oounts,' indicated that' here 
,, 'Was a highly significant inorease in the number of seedlings in the rows planted 
to treated' potatoes over those planted to the untreated. The yield at harvest 
time was taken in seers* The decayed tuWs were sorted and thC' Weights taken 
separately * The data are all inoluded in Table No. 4* 

Table No. IV. 

YuM^ in seers^ ofpotuim grown in rotm ; alternate row^ treated with Spergon 
at the rate of 5-0 grams of the chemical to a mamd of Potatoes. 




Treated. 



.Untreated. 


Bow Mo. 

Sound. 

Eotted* 

Total 

m 

I 

Bolted., 

"Total. '. 

4,' 

HO 

9 

, ' 149 




3 

• « 


♦ . 

109 

7 

lie 

: 6 

132 . 

7 

. 139 

. « 

* . 

« « 

7 




105 

10 

115 

8 

136 

10 

146 

« » 

« » 

. « 

9 




97 

' 9 

106 

10 

148 

f. ■ 14 . ■ 

162 

... 

. • 

'. « 

11 

.' » 


■ 

96 

5 

' 101 

' 12 

131 

7 

138 ■ 


a a 

* a 

13 

. * 


» • 

lis 

'.S'' 

12! 

14 

144 

6 

550 i 

, , 

» ® 

m ^ 

,13 ' 

. . 



„ , 115 

8 

m. 

' 16 

129, 

6 

135 

* * 

» * 

■ m 

17 


* » 


96 

10 

106 

18 

115 

13 

128 

6 0 

«» ® 

«.'''' 

19 




97 

15 

112 ' ,, 

20 

'116 

16 

132 

.. 


• • 

21 

. . 

• « 

.. 

92 

15 

,107 

22 ' 

' ,^126 

20 


. « 

e % 


,23 ■ . 


*.v' 

j 136 

87 

8 

. 95 

Totals ^ ■' 

, 1317 

98 

1415 

1007 

95 

: ,1102 


^ ■^Whei the data is analysed by Students^ Method it is , found to be highly 
signifioant in favour of the treated. It is planned to coadnot a more comprehensive 
set of experiments this coming season before any recommendations are made* 

ENTOMOLOGY 

In the dbrnum of Mr, W. K. Wesley, Entomologist on leave, the report of 
that section will be made as a part of the Botany section's report. 

v 4 . of rotted potatoes at harvest time. Treated 6*92. Untreated 8’62. Biffereace 

ao treated and untreated total yield, 313 seers. Inorease'ia per cent over the unlroated 
28 * 4 o» 


REPORT OF THE BlOtOStDEPARTMESTT, 194548 HI 

Insect Control in Stored Grain. 

^ In co operation wiili the Agronomy Department and tlie Farm, a series of 
^^penments were conducted to determine the value of D. D. T. and a more recent 
insecticide known under the trade name as “ Dammexane”, The D. D. T. was 
^ppliedby the United States Rubber Oomoany, Naug'atttok, Oonneotioufc. " The 
Wammexane was supplied by the Imperial Chemical Oompanv Ltd., Calcutta. The 
li-amraexaneis the gamma isomer of Benzene hexachloride, which has been 

called gamma 1,2, 3, 4,5,6, hexaohlororyclohexane. 

The D. D. T. was in a wettable form known as M-9008 containing 25 per 
cent of active ingredient in pyrophyllite. When used for mosquitoes and fiies 
2 V M“9008 powder in iii gave excellent results. 
It had the knock-down effect and the residual effect as well. It was partially 
eneotive against cockroaches hut did not last long. 

A grain ^o*»j which was heavily infested with weevils (Sji5o»4vte sp.l was 
® solution of the D.D.T.-fiit mixture with success. The greatest 
diaoulty was getting the spray where it was needed most as only a hand sprayer 
was available. It did not prove effective, within the limits of ‘ the trials here, 
when used agamst the grain moth. (Angoumois grain moth, SitUma meaklla 
Ulivier) nor did it appear effective against the flour beetle {Tribolium easianmm M.). 

Gammexane was used in two forms. D 919 which contains 10 per cent of 
the gamma isomer and D 025, which is a diluted form of D 919, containing some 
i the gamma isomer. These were used in the proportions of one part 

A j Yxi ” chalk. For experimental work the D 919 was 

dilirted at the same rate as D 025, making it twice the strength. However, when 
n^ at one part to 200 of talo it was equally effective with the D 025 so that 
when used it is safe to use the 1 ; 100 dilution of D 025 or its equivalent of B 919. 

Bagg^ seed stored in a godam was found to he heavily infested with 
weevils. D 919 was dusted heavily over the outside of the hags of grain and 
on walls and floor of the godam. Weevils on the bags and on walls and floor 
were ki^d in a matter of 24 to 38 hours, hut those within the hags were still 
alive. The grain was then poured out of the bags and the dust thoroughly 
inixed with it and, after rehagging, was put back into the godam. At the time 
or planting in June no living weevils could be found. 

. were found to he filled with t^eevils {Bt%ichm chinemn\ 

Using D 919 at the rate of 1:100 of talo and dusting at the rate of | pound of 
the mixture to 40 square feet of surface, all of the weevils were dead within a 
matter of 36 hours. That meant the weevils within the grains as well as those 
on the outside. 

Within the grorffljM where the two treatments were applied, to which reference 

has just been made, were a total of 7 bins varying from 300 to 600 ou. ft. oapa- 
oity. Weevils of both Sit^bylus and species were found in abundance. 

After thorough treatment with the gammexane dust the destruction was praoti- 

A®® cent. The destruction of the insects being in direct proimrtion 
to the thoroughness of the work. 

_ Field trials with both D. D. T. and Gammexane for the control of such 
insects as spotted potato beetle (Monolepta eignata), larvae of certain butterflies 
and leaf hoppers, was not apparently effective. Further trials along this line 
will he conducted during the coming season to determine whether season, age 
of insect, rate of application, etc., may have been a factor. 

• I>> T., and Gammexane on various seeds to deter- 

mine the effect of treatment for control of insects on vitality of the seeds indicated 
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that there wag. no rediiotion in .vitality as a restilt of. the treatment; The time . ;- 
between the first g'erminatioas tests and the seoond heing about two monthSt 


Selective Weed Killer, ^ 

.The Imperial Ohemioal Industries Ltd.^ Oalontta^ kindly sent a sample of a 
seleotive weed killer wh?c,h is manufactured under the trade name Metlioxoae”. 
.This is . EE' aoetio aoid derrivitive and is recommended for. use against some of 
.the diGotljedon .weeds wMoh grow in . the fields. It does not harm; cereals, 
PreHiii.mary trials .have, not- shown it to. he effective in the oontrol of any of the 
weeds in this urea. 

Cascade Seed Dresser, 

, The Imperial. Chemical Industries Ltd,, Oalouttaj also seat u.s for trial, a 
simple type of seed dresser, which is sold under, the trade name of ^^Casoade 
Seed Dresser.’^ ^.This is a cylindrical type, capable of handling' about | maund 
of gram at one time. By means of a funnel at the top, with an inverted, pe.rforat* 
ed cone just beneath and another funnel at the bottom, the seed is caused to, 
turn direction .three times while lowing, under the force of gravity from the 
top, until ..it goes out into a sack. By mixing the ohemioal seed treatinaat with 
the grain as it is poured into the hopper at the top, it is possible to secure a 
good coating of the seed with from 2 to 3 passages through the dresser. Some 
1.500 pounds of jour seed were treated with Arasan hy use of the dresser in one 
half day. For ordinary us© the dresser is a simple and effioisut machine, 

Eefsrences. 

1. Ohowdltury, S. A. Leaf Spot of Carica papaya L. caused by a new species 
of Phyllodieta. Indian Journal of Agricultural Science 

_ Vol. XIV, pp. 395-398, 1944. 

2. V®stal, B, F. Notes on Fungi and Weather at Allahabad, Allahabad 
Farmer, Vol. XX, pp. 12-18, 1946. 
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PINE-APPLES 

0F 

HS A M 

Famous for their delicious taste and size. Available in three varieties 
which have been selected for early, midseason and late crop. All winners 
of gold medal, silver medal, silver cup and certificate of merit from various 
% Fruit Shows in different parts of India. 

1, Queen. 2. Mauritious. 3. Gi mt Kew. 

Pine-apples are supplied from 15th June to 15th February. 

Es. 20 per maund j Es. 486 per ton, F. 0, E, 

Pine-appl© suckers are supplied throughout the year. 

Es. 22 per 1,00 ; Es. 200 per 1000. F.O.R. 

Apply to— 

MANAGER 

BAEPATHAR PIMBEY, 

, . BARPATHAE, P. O., 

.. '.. B. & A. Ely., ASSAM, (INDIA). 





RBPOBT OF THB DEPARTMENT OP ANIMAL HUSBANDRY 
AND DAIRYING-, 1945-46. 

Bs 

T. W« MiIiLeh & S. S. Bhatia. 


Dr. T. W* Miilett 

Mr® J, Waraer 
Mr. N. E.. JosH 
Mr, T ¥. E. Iyer 
Mr. S. S. Bhatia 
Mr. P. K. BkargaYa 
Mr. I. N. Mathar. 
Mr. Qatab-ad-dia 
Mr. G. D. Smitb, 
Mr. P. 0, Tbomas 
Mr. K. Das Gupta 


PERSONNEL. 

Professor of Animal Husbandry and Dairying ; 
Department Head, ' ' 

Associate Professor of Dairyiug^ ; Dairy Manager . 

Associate Professor of Animal Husbandry. 

Lecturer in Dairying ; Acting Dairy Manager,, 

General Super?isor in Animal Husbanlry. 

Lecturer in Animal Husbandry. 

Lecturer in Animal Husbandry special course. 

Lecturer in Animal Husbandry and Dairying, 

Assistant Lecturer. 

Assistant Lecturer. 

Dairy Super?isor. 


This year a number oUhanges iu personnel took place. Mr. Bhargara was 
transferred to the A H. & D. Department from the bullook Researoh^ Soh^e 

at tba beginning of tbe year. 

t. o?S;f fs been a member of our Animal Husbandry staff 

for about 18 years became Dairy Development Offloer for the Central Produces 

in ime^ ly 

Mr, Warner went^ on f uriongb in J uly, Mr. Iyer becoming acting Dairy 
Manager, Smith joined a post in the Bombay Department of Agriculture 
m October. His place was taken by Mr. P. 0. Thomas who had lust been 
released from a military poultry scheme. Mr. Qutub-ud-din went to Rampur 

State in November. , V., 

Mr, Bhatia became acting Head of the Department on April 1 , 1946. 

Milk and Milk Products (T. V. B. I.) 

. milk produots sold for each month of the year are 

giyen m Table I. 
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Table I ■ 

8ak of .milk and milk products from Ap^il 1945 la .ifore/i^ :1948: 
(Figures in pounds and ounces.) / 


3841-3 


870-9 


Milk. 


Butter, 


Daki 


Orea-m 


cheese. 


Oream, 


G-hee» 


Icq , 

.gteam 


Cheddar 

cheeset. 


Daily 
average 
of milk* 




'S9«0 

' 3-8 
1244 
29-0 
9-8 
85 4 
159-0 
84.0 
34-12 


2468-0 
2666-0 
1314-12 
1949 0 
1638-12 
1712*0^ 
"1189.8 
5964) 
60-0 
12-0 
244-0 
592-0 


772-1 0.' 
349-S 
496-14 
376 4 
*0 

25!- 1.4 
82-8 
207.- 5 
■262-B 
816:40 
178-2 
■299-2 


'8,584 
826-11 
71644 
,8'42-10 
92,24! 
859-6 
77944 
936.9 
,881 11, 
877-6 ■ 
9504 
998-4 


19114 


ao-0 


5534 2 


356-14 


14442-0 


Previous year 
Total. : 


1262775-8 


80849-10 


2037-14 


447-12 


392-8 


317-4 


19565-8 


627242 


71944 ' 

¥ 


Mouth. 


248-0 

259-8 

273-0 

280-8 

320-0 

211-0 

123-8 

77-0 

7-8 


lii-o 


19-12, 
I9-8' 
8-.i4 
■n-i6 
17-8 
■ . 44-2 
57-11 
78-2 
75-6 
69-12 i 
67-2 ] 
84-2 


Total 


1317770-8 


23357-1 


; _ There has, however, been an increase in the retail sale of ioe cream. We hope 
, - to dewlop our ice omm trade, espeoially the orders for small quantities, as soon 

, as more equipment becomes available. 


25749 -') 

25628-0 

21508-8 

26122-8 

286094 ) 

257 S 3-0 

24177-8 

28107-0 

27332-8 

27195-0 

26613-0 

30947-8 


638-6 
533-10 
472-12 
1552-6 
2327-10 
2345-1 4 
2359-6 
2651-2 
2854-6 
2578-8 
2622-6 
2420-14 


. Tho quaBtity of milk sold has'been steadily inoreasiEg* . during the past three 
years. Aa inerease of 54,994 po.unds was sold this year over last. Daily milk 
sales were highest in March, as was the case last year, and lowest in Sum. The 
present limiting factor for -further inereased sales is on lack of adequate transpor- 
tation facilities. Several of onr , rentes are very long and the quantities oi milk 
carried by the salesmen are excessive. 

We resumed butter export to Calcutta in August so the roarked ' increase in 
butter ^sales from that month is primarily for this reason. The local demand for 
butter inereased' steadily at the beginning of the year, but owing to the decreased 
consumption ,of bread after rationing was started, local butter sales deoreaged. 
The supply of butter to Calcutta was less than last year resulting in ' a reduced 
total butter sale compared to that of the previous year. The Creamery utilized, 
,913 pounds of cream separated from milk produced by our ow,ii herd and 
purchased^ 31,989 ^ pounds^ of cream from ,o,ther sources. ^ SeasoE.ally great 
difficulty, 18 experienced in securing adequate cream supplies at: a reasonable' 
rate*'.'.' 

' cream, sold this year was significantly higher than that ' last 

year. This increased use of cream possibly is an indirect result of chan,ged diet 
again 'related to rationing. , . ' V ^ 

Less ice cream was sold this year than last. The masimum sal©, was 2,666 
pounds dumg the month of May, ^ The decreased sale is primarily due, do the 
closing of military canteens which had purchased ioe cream from^ us in larire 
amounts, , , ® 


■April 

May 

June .' .* 
July 

August' : .. 
September' 
October 
November , 
December .. 
January 
February 
March 





Tabk' III allows tbs .lactation averages for- those cows eo.mpletmg' their 
lactations during, the, year. This, year 40 heifers, out- of the total of 104 cows oo-m- 
pleled their irst.laeta-tions, whereas only 16 first lactation heifers were ' among the 
91 , in last ' jear’s,' list. ■ - Tr'cre is a general ,upward trand in ,the production.' of all 
the groups owing to our ability' to cull rigorously and ',lo use . herd sires that '■■pro- 
duce daughters -as -good- as or ,, 'better than their dams. The | a,nd J ■ J'erseys. taken 
together give us 89 cows averaging 4283-3 pounds of milk in an average laotation 
ppiod of 368-8 ■ day S: with an-. average dry period of fi,5-9:, days, , ■ The original Bed 
Sindhi stock from which they have descended averaged only 1900 pounds of milk 
and had a much longer calving interval. These cross-bred animals are the most 
: -■■■eoonomio'al v-procluoers in- o ur - herd. -■ 


REPOET OF'fHE DEPAIlTMEOT Of ANIMAL HUSBANBEY ' Il5 

-' 4 - 1 . the amount of Cheddar cheese was' restricted in order to meet 

the demand for whole milk, ,I£ost of the' cheese manufactured was made during 
the peak- season from surplus milk. There was also a decreased demand ' owing 
to lM*g© amounts of imported cheese appearing on the market from time to ' time. 
Aitnough the sale of 'oheese was much less than the previous year, it is approxi- 
mately the same as that two years ago, , : 


Bed Sindhi 
15/16 Sindhi 
7/8 Sindhi- Jersey 
i/4, Jersey- Sindhi 
1 /2 Jersey-Sindhi 
5/8 Jerse j-Sindhi 
Jersey 

1/8 Holstein-Sindhi 
3; 18 Holstein-Sindhi 
1 /4 Holstein-Sindhi 
1/8 Brownswiss- Sindhi 
1/4 Biwnswiss-Sindhi 
I /S' Q-uernsey -Sindhi 
1/4 Guernsey-SindM 
7/8 Sindhi-Mixed- 
3/4 Sindhi-Mixed 
1 /2 Sindhi-Mixed 
Miscelianeous ■ 
Murrah-Buflal ^ 


Total 


156 


MILKING* STOCK. 

Young stock was taken into the milkinff herd 

during the past year. A number of these 67 heifers are superior dairy auimals. 
yhe milk peld Lit a new peak. The strength of the milking herd was 184 
Aprd Is^ Tills niimher includes twelve Bed Sindhi cows purchased Ifrom 
Karach i in February. Table II shows the breed- wise distribution of our milkinff 
herd We are using only pure bred Bed Sindhi and pure bred Jersey sires so 
the other breeds are being gradually eliminated. 


Table IT. 

Milking stock. 




Breed. 


Number 
on 1st 
lAprii, 1945: 


Transfer- 
red from 
female 
Young 
Stock, 


Pur- 

chased. 


Sold. 


Bled. 


Number 
on 1st. 
Aprik 
1946 . 






llg 
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Table IIL 


Lmtatiom completed during th gear^ 1944 - 45 * 


Breed 

No. of 
lactation 
complet- 
ed 

Average 
yield in 
lbs, . 

Average 
days la 
milk 

Average 
days dry 
preced- 
ing 

Daily 

average, 

during 

milking 

Over all 
daily 
aver.ag.e' 
period' 

Mo, on 
1st .lacta- 
tion 
heifers. 

Bed SiadM 

18 

3005*6 

308 

2148 

9-7 

5'7 

'.■'4 

l/16.d'ersey-S!adM 

1 ■ 

6380-4 

450 


13*9 


. ' 1 

1/8 

5 

210T0 

279 

» . 

'7*7 


5 

1/4 

25 

3795*6 

■ 334 

73-5 

11*3 

93 

15 

1/2 „ 

14 

5160*6 

377*8 

60 4 

13-6 

11*7 

1 

Jersey . 

1 

3794*2 

332 

60-0 

11-2 

9*5 

« tt 

1/8 Holstein-Sindhi 

3 

3201-8 ' 

■ 410*3 ‘ 

* « 

78 


3 

3/16 

1 

3507*6 

■356 : 

• - 

9*8 


1 

1/4 

3 

4978-6 

396 i 

126 

12*5 

9*5 

2 

S/8 „ .. 

1 

6930*1 

374 i 

71 

18*5 

16'5 


1/4 BroWnswisa-Smohi 

6 

i 4540*3 

419*1 ! 

144 

10-8 > 

8-0 


1/2 

1 

6737*0 

321 

69 

20*8 

17*1 


1/8 Guernsey-Smdhi 

2 

3653-4 

349*5 


10-4 i 


2 

1/4 

2 

3860*2 

i 286 

too 

23*9 

: 17*7 

■■ i 

3/4 Sinihi-Misc. 

! 4 

3872*1 

i 382 

16 1 

10*1 

97 

■3 

1/2 

Murzab-Buflalo 

2 

I 15 

; 1 

6738*6 

4152*0 

j 542*5 
j 414 

70 ■■ 
162-6 

12-4 

iOO 

11*0 

1 7*2 

» m 

2 


^ Table IV shows the comparative streBgth and production of our dairy .herd 
during the last six years. We feel that an average of 1500 pounds of milk 
per day is about the optimum figure for onr dairy. We almost aoliieved this 
amount as our daily average in the year under report was 1428 pounds. Eighty- 
seven per cent of thiS' milk was sold to the Creamery as we used a minimuin, 
amount of whole 'milk for oalf feeding. During the year 4j56j727 pounds of 
milk were supplied to the Creamery along with 3845*2 pounds of cream* The 
oream' was from milk separated for oalf feeding,. In addition to the milk a,iid 
oream we sold 46 cows and buffaloes at a piofit of Rs. over their 

inventory value. The past two years' the sale of dairy cows has contributed 
matenally to the profits of th© Department. 

Table IY. 


The Dairy Herd and ih Produetion since 1940, 


, April let 

. , Cows 

BuSaioes 

Total 

Female young 
stock 

Total female stock. 

1940 

o 

25 

^ ' 128 ■ ; 

116 ,, 

'244 

1941 

121 

28 

149,., 

■■■ "136 : : ■■,; 

" ' 23^5 ■^. 

,':,i942"''; 

125 

32 

157 

'„ ■' I5I 

,,,308 

iMs. 

144 

' ''38 : 

182 

.-167 ,,"■;" 

349 

' 1944 

149 

■■■■''37. ■: 

186 

' ■'.205'" ■'. 

'■.;■. J91 


133 

22 

155 

188 

343 

■■ ■ 1 

158 

26 

184 

' 173 

357 


’ ’ 
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Year 

Annual milk pro- 
duction in lbs- 

Daily average 
in pounds 

Milk stcck'Milk stock 
diet. 1 sold 

Addition from 
Female Young . 
'Stock. ' 

. 194'0»4i 

4j58s583*3 

1256-3 

4 

. 12 , 

37,' 

1941-42 

. , 4j,66, 692*3 

1278 6 

7 

12 

. 41" .■ 

1942-43 

4,14,1H-8 

1134*7 ■ 

3 

19 

, ■ 43 

194344 

‘ . , 4/28,927-0 

1175-1 

2 

■ 17 

22 

19'4445 

4,68,2 15’6 

1282-8 

5 

74 

48 

1945-46 

5,21/20M 

! 

fcS 

GO 

O 

4 , 

1 45 

67 


Table ¥• 


TM AMTugB agif w&gM af^d height at withers at first calving of 67 heifers 
transferred to milch stock dtiring the year, 1945'463 
(April 1944j March 19#), 


B^ed Sindhi 
15/16 Sindhi 
1/8 Jersey-Smdlii . . 

1/4 

1/2 , „ 

5/8 

Jersey 

1/8 Holstein-SiEdlii 
'i/8 Brown Swiss-Siadhi 
1/4 .. ' ... 

7/8 Siadlii Mixed 
3/4 
1/2 ■ 

Mar rail Baffalo . 


No. of 
animals 

Average 
age in year 

Average weight 
in lbs. 

8 

3-61 

580*12, 

O 

o 

316 

607-00 

7 

3-25 

532-14 

12 

3-68 

612-40 

2 

218 

510 5 

i 

2-12 

522*0 

1 

2*35 

. 47300 

3 

3-88 

690-3 

7 

3-76 

■..' 625*4 

1 

3-75 

675-00 

1 

305 

515-00 

8 

3-94 

581-82 

M 

4-00 

■ 63I-83 

12 

3-97.' 

986**6 


Four DaiigMers of oar Jersey boll M2 are listed aader Jersey, Jersey-Siadiii 
and 5/8 Jersey-SindM, He is tbe second pu're bred Jersey :tliat has' ^sired ; heifers 
in , oar herd that freshened at aboat 2 years of age. The Bed. Sindhi average 
is 3’61. years this year and was 3*55 years for heifers freshening last year. .The 
■oroBsbred Jersey heifers are larger than Red Sindhi heifers of the same age but, 
are smaller, than .Red Sindhi heifers at calving . time, ■ They, .ho.wever, keep on; 
gro.wing .until, both groups have approximately the same, mature, weight. ■ 

,' Table .¥! shows the breed'-wise distribution of our Female Young Stock. ... We 
axe now using hormone treatment., on those heifers '..showing slow m'aturityl W©' 
have. used our Jersey bull M2 on: a, number .of .eows-. -already oontaining Jersey 
.Moo'd.and noir.have anumber'.of fine heifers with 5/8ths, .9/16tli8 .and ,.',S/4,-. Jersey 
;.Mood. '-.'In generat, they 'resemble the, Jersey in. appearance and early maturity. 

^ or more Red Sindhi and 18 are 1/2 

0 .r .more Jersey. We plan to continue to grade up one small section of the herd' 
to the Jersey and the major part of the herd to th© Red Sindhi. 


Height at 
witters in 
inches. 


44-32 

44- 3 
46*S 

46- 2 
47*2 
43-7 
390 
43-53 

47 - 3 

45- 31 
41-6 
45 6 
44*6 
52 4 
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Tabib VI. 
Female Toung Stock 


■Eed SindM 
31/32 Bindlii 
15/16 Smdlii 
1/8' Jersey-SmdM. 
1/4' lersey-Skdlii. 
1/2 Jer0ey"Siadiii 
5/8 Jergey-Siadlii. 
9/16 Jersey-SindM 
S/4 Jersey-SindM , . 


Male Young Stock. 

. Diiring. , the , last three years we have beea sa¥mg a large Biinibsr ol male 
oalves..;.' , The , Sed Siudhi males have gone to the TJ. P. (JovernineEt for their 
Stnd BeII Soheme and' the oross-hreds have been raised for work animals. In 
this, report we are inolnding one table. No. VII, to give some idea of the 
number of male oalves bom during the year and their disposal. We are offering 
a number of 3/4 and 5/8 Jersey bull oalves for sale to those who wish to improve 
the' dairy qualities of inferior stock. 

*3 Purchased. 


25 

7/8 Sindhi-Mixed 


16 

3/4 Sindhi^Mixed 


17 

1/ 2 Sindhi-Mised 

• • 

18 

Miscellaneous 

. • 

19 

Mumh Buffaloes . * 

.. 


Total 
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Table VIL 
Male Young Stock. 
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.Breed, ' 

Total, 

strength 

on 

Born 

during the 

Sold. 

, .Died. 

Total, 

' stTength 

'■ M) 

'U 

© 

m 


1st April, 
1945. 

year. 


31st 'March, 
.1946., ' 

1 ' 

•• % 

Bed SindM 

31/32 Siadhi .. ” 

10 

1 

23® 

1 

11 

4 

■ 18 ■ ' 

: .3, 

15/16 SindM 

4 

2 



4 

7/8 Sindhi- Jersey . ^ 

lO 

S'? 

5 

3 

2 

5 ' 

5 

1/4 dersey^Sindlii 

4 


1 1 

1 

■ , 3, 

6 

1/2 d ersey "Sindhi 

2 


3 

. , 

1 

7 

5/8 Jersey-SindM 

2 


2 


... 

8 

9/ 16 J ersey^SiridM 

1 

I 

7 

1 

2 

7 

9 

3/4 Jersey-Sindhi 

1 

.. 

1 

10 

Jersey., 


i 

1 

1 


1 

6 

11 

1/8 Holstein-SindM . 



It 


12 

3/16 Holstein-Sindhi , 

T ■ 1 

2 


.. 

' 

,13 

1/8 Erownswiss-SindM 

Q 

.. 

' 1. 

14 

1/4' Browns wise Sindhi 


0 
■ 1 

Z- 

2 

1 

15 

1/8" (iiiernsey-Sindlii 

1 



1 

16 

7/8 Sindhi-Miso. 



. » 

• • 

17 

3/4 SindM-Miso.' ,, 

* • 

1 ■ 

• • 

1 

3 ■ 

18 

1/2 SindM-Misc 

« « 

i 

t 


, . 

1 

19 

Miscelianeous • 

'*2 

4 

1 

A 


1 

« * . 

20 

Murrah-Buffalo 

9 

2 

3 

1 

.4 

3 . 

6 


.Total 

44 

76 

43 

20 ■ 

.. 57,. ■ 


Belgonia Goldfinder. 


w, 

seotionofthe Victoria Standard Herd Test Hi, t- a^- u-® 

maWI ^dlather. B.°„„ 0.2?^ ""it afln f;:j“„u“e„2aV5d‘iS 

auction m Victoria for 1600 guineas! This is four timerthe preyious Record nAv! 
for a Jersey bull there. We have spent lis. §,000 for Goldfindl^^but exnect ?n 
receive dividends when his daughters send maunds of golden oream to our^dairy. 

Artificial Insemination. 

performed. Of the 146 calves born dnrino. +L artificial inseminations were 

being the total number of test-tube nalTO,*^!? test-tube oalves 

born on 16th August, 1941 to 129 o? which 114 arlAo* Institute sinoe our first 
: » > PI wnioa xia are oow oalves and 15 are buffalo 


^E%M purehased, 
H Destrojed. 
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■ THB ALIAHABAB FABMgE 

Eggs- 

In all 11j476 eggs if era' produeed, during the jear;' Of these 3»830 w«%re 
used for iBoubation and i ,600 -were, smd' to the publio for , hatebing. The rest 
were sold for table purpose. 

Sal© of Stock. 

..In #100 birds were sold for breeding aad lOT fcr table purpose. 

Etnipment 

We secured two now electrio incubators from the workshop and also several 
new brooders were made. 

■ Table ,XIL 

Poultry. 


Stock of Poultry on Hand in the Beginning of the year 1945-46^ 



White 

Leghorn. 

Ehodo 

Island 

Red. 

Silky 

Duck'=^. 

Turkey. 

Geese. 

( 

Pc 

'I 

wls. 

no 

Cl 

o 

6 

ffi 

R 

© 

O 

>SSi 

O' 

m 

ill: 

s 

'g 

s 



Female. 

■ 

© 

a 

CD 

a 

© 

. ci 

a ^ 

<D 

pH 

1 

I ^ 

© ■ 

3 

a 

© 

03 

■ B 

. ® ■ 

© 

a 

6 

ci 

§ 

© ' 

. 

- 

a 

[A 

. . 

r-H 

CiJ 

n . 




o 

On 1st 
April, 
1946. 

96 

20 

30 

■' 5' 

12 


71 

a2-' 

2 

1 

3 

1 

4 

3 

3 

373 

96 

7.54 

On 31st 
March, 
1946. 

133 

40 

.12. 

! 

: 8 

Ohio kens 

-21:' 

.28' 

42 

17 

17 

'5 

2 

,14', 

0 

4 

2S8, 

42 

679 


EABBITS. 


Owing to the need for an experimental animal to determine the cause of 
sudden 'deaths in our It vestook ; the requests from military units for information 
on rabbit .farming; and: the soarcity of meat we started a small rahbitry. We 
are using all metal self oleaniag liutohes made at the workshop. The rabbits 
proved so popular that, ,w8 secured improved stock of two broods..' On Ist April j, 
1946, our stock consisted of the following : 


Breed 

Male 

Female 

New Zealand Red 

1 1 1 

1 


' 5 

-8' : 

3/4 Belgian Hare 

2 ' 

2 

1/2 Belgian Hare 

1 

2 


... 
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During the year 3 rabbits were sold and 1 was used in a diagnostio test. 
Wolves killed our pure bred Belgian male. 

BLOOD M1A.L. 


We took the total produotion of blood from the looal slaughter house for the 
ten months excluding the monsoon months of July and August The dried 
oooked blood weighed 18,783 pounds. This is 4854*3 pounds less than was pro- 
duced last year and shows the relative scarcity of animals for slaughter. Our 
increased poultry and swine enterprise and the fact that we raised all vigorous 
male calves for breeding or draft purposes kept our blood meal consumption at a 
maximum. We had 80 maunds of dried blood meal at the beginning of the year 
but at the close most of this was finished and we were hardly able to produce the 
blood meal as fast as it was fed. The approximate consumption was as follows : 

Poultry ... ... ... 3,964 lbs. 

Swine ... ... ... 12,860 lbs. 

Calves ... ... ... 7,370 lbs. 


Total 


... '24,194 lbs. 


GAMMEXANE. 

The Imperial Chemical Industries (India) Ltd., seat us a sample of their new 
inseotioida 666, later named “Q-ammexane,” 

The gamma isomer of Benzene Hexaohloride is the one that attacks inseot life 
most vigorously. Our first experiments were with the orude drug. We had been 
unable to secure Iodoform for some time for making up sorew-worm killer so our 
first use of the new drug was to combat this scourge of livestock in Ittdia. 
used the drug in a solution of 10% Kerosene in till oil. The crude drug was only 
partially soluble and our 10% suspension was more concentrated than necessary, 
but we were pleased with the results. The larva were killed on contact and flieg 
of all kinds were repelled from the wound for some time. Wounds healed very 
rapidly. 

We found that the mixture was also effective against dog ticks and manga 
mites. 

Later when the 5 mixture of powdered Q-ammexane in talo became available 
we tried it. We also used more dilute suspensions. We now use 5 7o of this 
powder “D. 035” either in till oil or in lard depending on whether we want a 
liquid snspensiou or an ointment. We find this method of application both expen- 
sive and efleotive. 

All type of Oalliphorina i are killed by the Gammexane. We have killed them 
on horses, cows, baffaloes, donkeys, swine, sheep, goats and poultry^ The iodo- 
form mixture we had been using previously was very toxic for suokUng pigs, 
resulting in the death of whole litters of treated sows. The Gammexane mixture 
is not dangerous in this way. We have used it in the eye of swine where screw- 
worms were present. Also we have dusted pure D.035 on wounds and on the 
screw worm infected tongue of a dog. In both cases the larvae were quickly 
killed and healing was rapid. No toxic effects or pain due to the drag were 
noted,' 

We have killed mange on calves, swine and dogs and ticks on dogs, cattle ap'^ 
goats with the oil snspension or the lard mixture. Two or three applications 
intervals of two or three days are usually sufficient. 

The pure D,025 powder in ant traps protects our bees from all orawlic 
intruders and should be effeotive against poultry ticks. 
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EBPOBT OP THE OHEEKTar DBP^RTxVB.NrT, 1915-46. 

Bt 

A. P. Bbooks. 


Staff. 

During the year under report the staff reraaiiied miioli tha game as in th® 
previous year Mr. A. P. Brooks, Head of tiia Dapartmoat, Messrs 0. 0, Das 
and j. 0. Q-ideon, teaohers. Dr. B. B. Maivea, Piinoipal of the Ewing Ohristiau 
College, continued to teach B. So. classes in theoretical agricultural ohemistry 
Mr. Brooks, who had been giving mu ob tirno as .acting Treasurer, was relieved 
of those duties and reverted to full time in (Jhemistry. 


Supplies. 

The supply situation improved somewhat during the year, particularly 
with regard_to materials used in routine exparimeats iu Intermediate classes 
Some experiments in B. So. classes could not yet be resumed due to diffioulty 
of procuring a few chemicals or equipment. Tlie most encouraging thiu^ 
during the year under review was the probable availability of considerable 
amounts of both chemicals and glassware from American Array Surplus Stores 
Orders were placed for considerable stocks, which in fact were aUaally to a 
large extent, procured in the following year, J» 

Activities 

As usual, most_ of the work of the department is routine teaching, both 
theoretical and practical. This takes most of the time o! the staff so that there 
is little left for research or experimeni However, the dep,artraent is called 
by other departments either to undertake various investigations or to test 
purity of supplies. _ Milk and daijy products are frequently examined for 
parity. Feeding materials were examinad for suitability for livestock feed 
Uil cakes were tested for nitrogen content, 

, j of opnde limed a>a and maida purchased from the army were tested 

before feemng to dairy ammals. One lot of several tons of biscuits, reieoted 
hv the army, was tested and found both suitable and eooaomioal as a oonoentrate 
for miloh cows. 


The earth is the mother of us ali-plants, animals, 
men. Ihe phosphorus and calcium of the earth 
1 our skeletons and nervous systems. Everythin «■ 
our bodies need except air and sun comes from the 


HbisbV a. WAimACE. 
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EEPORT OF THB DEPARTMENT OF AG STXjULT UR A.L 
EOOHOMIGS, 191546. 

By 

H. S. Azkmm, 

Head of the BepmimmL . 

Duriog tlie.i^ear under report chfrngeB took plaoa' in the ..staff. The' .Biology, 
Department wanted the full time ser floes. of L. 0. Kotth, When an attempt' to 
seonre a.n assistant was iiTisiioeassfiil, . Miss. kS. Eiker^ the Institute Treas.urer, 
kindly oonsanted to. help us oiii We are indebted to her for this timely help. 

As iisualj most , of the work done by the department is routine teaching. 
Miss Eiker, took one period a week of eoonomios with tii© first year men, and three 
periods a week of book-keeping with the Indian Dairy Diploma class. The 
department of Home Sooaomics made its own arrangemnt for the first year girls- 
but the teaching of the principles of Boonoinioa to the second year girls was con 
tinned by this Department. 

The department was ii i-qffidaUy oonneoted with the establishment and operating: 
of a oonsumer . oo-opefatiY 0 store at the Institute. It has given the department a.' 
first hand knowledge of the working of the co-operative, societies ' in India. Miss 
Biker’s experience in the United States a,nd In Japan was most useful for com*, 
paring this one with similar societies in tlioss countries. It is a well known , fmb 
that the co-operative idea ia India is not the result of, popular, dsinand of the,, 
people, hut the effort of the G*averiimeat, wliioh was Buperimposed from, above. .Ia 
actual practice, the differences are conspicuous : it works within .a very narrow : 
limits of Governmental Bales aiid regulations with very little freedom for 
individual initiative. One gets an impression that the patty officials are more' 
particular to satisfy the orders, rules and regulations of their superior officers than 
to help build sound Co'^operative Societies. With papular goveimmeiit and witli^ 
enthusiastic superior officials tliie danger is just as groat. Cooperatives in the 
United States are organized on- a strictly business basis ; whereas' in India : by . 
depending on rich and iniiieiitiarmen to ba spoosers and .even office bearers, the. 
Oo-operative societies hav© been mad© into pMhiathropic orgaaizatioas, " 

With iaacleq^u-'ite staff, o..g’aitt no ? 0 searers. pro|aot could ba iindertakeo. Last 
year’s' report of th© department on this ,.siihJ©Gtv brought a few '■,'i.©:tter0hfroiB' 
alumni who, wet©' willing to co-opera't© with the depplriient ori'' any project it 
might .put forth.' That was 2 nos,t eneouragiEg. A few jprioo faia. oiher ■ aha.rts were- 
made and some of these were exhibited at th© Eair, As indica.taci 

Inst year, the .urgent need is io analyse maUcMe daM imd ' to. prepare ' charts and, 
tables Buitabl© for teaching. Such projects in volva derteriTiiEmg^avtu^ag'eBj.v 
oo'-effioients O'f oorrelatiou .and like. This sort of ' -work inii-at . neciossarily , be slow', 
without proper .equipment and facilitiea. Oat experieiioo has strengthened the 
state,me,Et we made in our report of 19 13 A grea't , deal, needs to be', done in. 
this . field..,. V.. Most' o.f the work invoivod in tiia.-statislioal analysis of factual data 
cannot ba.done ©fficiently without a- oaiculatmg maohinedk,:^ 

Let.ms,,re^^ .the Gcddai, .Buls'-^a ,rul© 

has universal acoeptauG© reg'ardiasS' of c.oloiir or .creed™ : ',. 

^‘LOV®. thy NEIGH BOUB: AS:T.HY8E[iF' AND ^ ■■"■■■.■ 

. -:D0 UNTO>:THB.:.:OTEIEa' '.'M AS 'YOU . 

■ , . WOULD HAVE HIM DO UNTO YOU'” ' 
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BUILDING TODAY 

. . CSHEMSS ■ 

The cine him ' today iS' perhaps the most powerful and 
popular medium of relascation and instruction and 
although show business is part art and part magic, it 
is business nevertheless. That is why so many theatre 
owners resort to concrete construction in securing a 
distinctive and striking appearance at moderate cost. 

Concrete gives the designer a free hand and offers 
a wide choice of. pleasing surface, textures and ireat« 
meats. Great strength, ire -safety, ’pei'manense and 
low upkeep are inherent in it. ■ Yet ■ .concrete saves 
money because walls, floors, frame and ornament are 
cast as a monolith in one economical material. 

Before you plan your new office building, factory or 
warehouse or your city’s schools, hospitals, public 
buildings, etc., ask your Architect about the advantages 
of this unique building material. 

The assistance of the Technical Staff of die Concrete 
Association ,of 'India (70, Queensway, ' Hew. Belhi.) iS' 
available in developing the maximum structural advw- 
tages of concrete. 







:.:i , Cdllorlal 

- The importaB6e of fruifc as a contribution to the welfare of the oountry is 

increasingly reoognizedj and it is also increasingly clear 
I Growing Frolts that fruit growing is one of the few parts of agriculture in 

I and Perils which the farmer can hope for a very satisfactory profit. la 

fact, the profit is frequently larger than is desirable. The 
I prices paid par acre of mfindirin oranges near Nagpur are recognized as 

! being high, and it is sometiraes said that this is espl 'lined by the limited area 

of suitable soil. But when the crop of one acre of this fruit, on rather ordinary 
i soil in the tJnited Provinces, at a considerable distance from either railway 

' ; station or good road, sells to a eontractor for Rs. 1.600, some other explanation 

must ha sought At another place in the oaiintryside of the U. P., a progressiva 
I zemindar h’iS found over th^ years that the planting of orchards has been the 

1 , mo^it profliaMe investment for his mony. It is obvious that there is both nee i 

I . and: demand lor a much larger acreage of fruit. 

] Acreage in different parts of the country is increasing, although, unfortunately, 

:: there are still no statistics regarding the acreage in some provinces This 

I ... increase needs to ba accelerated in many areas, and as production oatohes up 
1 with the demand, the efflobncy of the grower must be increased to allow him 

^ to produce at the lower prices which will result and which are so desirable from 

the point of view of the average consumer. Lessening the risks involved will 
hot only la vp^ increased acreage, but will help protect the farmer when lower 
pricesmomel, ■ ; , , ' 

Among the most urgent needs of the fruit farmer is the need for better 
protection against the peats and diseases which attack his crops. While there 
is need for more mvastigation of insect pests and their control, a number of 
entomologists are attacking these problems. Diseases are still, to a large extent, 
neglected, and it is be coming clear that their control is a matter of extreme 
urgency if the industry is to develr)p as it should. Perhaps nothing eLe stands 
in the way of the growth of fruit growing to the same extent as does this 
problem of disease. This may be illustrated by some instances around Allahaba i 
The most important fruit of this district is the guava, a hardy tree whioh 
bears large crops with comparatively little attention. For some time a wilt 
disease has been killing the trees in the area west of the city reputed to grow 
the finest guavas. More recently, it started in the orchards near the Institute, and 
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has spread gradually, killiug two or three dojseu trees ©aoli year. This year it has 
appeared here and there iu this entire seotiou, killing hundreds of trees. UeIsss 
something oan he done, this area will be like ' the one west of th© oity where^ 
when it was pointed out that young trees were, planted Fery olose together^ the 
reply was that even a small amount of span© was enough baoaus© the trees died so 
soon. A speoies of the fungus G.6phaUBporiun% has. been isolated^ from,, the wood 
just beneath the ..bark, which may be assumed' to b© the, causative ageat^ but 
nothing is known about how it is spread or how it can b@ controlled. 

Th© papaya produces’ an enormous' yield .'of, excellent fmit and is one of 
the most profitahl© crops to grow at Allahabad. Three acres at the lastitut© were 
sold to a contractor this year for Es. 11,350, The crop is very easily grown and 
produoes a crop in less than two years from sowing the seed. Yet the acreage 
seems to remain about th© same or perhaps decrease. Some years ago there were 
papayas on the municipal sullag© farm ; now there are none. The prevalence 
of disease may he the explanation. Stem rot, caused by a species of Ppthium^ 
and anthraonose are diseases which have been studied and against w'doh some 
measureg are known, although satisfactory control has not yet been achieved. In 
addition there are several fungi causing root rot, about which very little is 
known. In a healthy orchard fair crops can he expected for three years, whereas 
if these diseases are present, the stand by the second ye ir is greatly decreased, 
and it is not likely to be profitable to keep the orchard for more than two crops. 
The loss from even a few acres would finance a considerable programme of 
research on the diseases. 



These are hut examples of the diseases which cause a tremendous financial loss, 
and a large decrease in the already sadly inadequate fruit supply of the country. > 
May it not be hoped that with the co-operation of the scientists in the univer- 
sities and research institutions, satisfactory methods of controlling these diseases 
will he found within the next few years ? Many fruit growers will b^ profoundly 
grateful tothose who free them from the constant threat of ruin which now hangs 
over them. 


W. B; Hates. 


A farmer once took me over a broken fenc© through weeds and brush to a 
tree that showed at its base a large orown-gallj a disease that has had most 
interesting study, but he thought a neighbour who didn’t like him had slipped 
in at night and poured something around his tree. 



Compare such a misguided and suspicious life with that of a man who is 
alert to all that is learned about his trees and their environment, uses all that 
can b© applied but when full truth suggests that there is no remedy for some 
of his diffloulties accepts the situation with shoulders back and eyes straight 
ahead. Thousands of men like this are managing orchards in different parts 
of the world, and even a great eucalyptus tree against a Oalifornia sky is not 
as beautiful as such study oharacter against a growing light of truth, 

William H. Ghandler (Horticulturist in the Experiment Station, 
University of Oalifornia, Loss Angeles^ in a talk given at a Citrus 
Institute and reported in the OaUfornia Oitrograph 31 s 209 ff. 


139 



A.GRIOULTURAL BNGUNBBBim : A GARBER FOR CAPABLE 

• YOUNG MEN. 

By 

V. B. RASiL. 

What is Engineering ? 

The aooepted, formal definition of engineering is “ the soieaoe of utiliziag the 
, forces and materials of nature for the benefit of man, and the art of organizing 
j and directing human activities in connection therewith. 

W What is Agricultural Engineering ? 

^ Though agriculture is the oldest of the industries, agricultural engineering is 

one of the later branches of engineering to be reoognised as such. In theory at 
least.' agricultural engineering began at least as long ago as the first orude plow 
with which primitive man tried to till a seed bed. But it remained for the newer 
states of a young nation to give it a name and a place in their eduoational system^ 

Agrionltural engineering has not burst into being with the mushroom growth 
attending such innovations as radio or aviation, it has grown steadily, consistently, 
and rather rapidly. At the present time its growth is at a faster pace. The quali- 
fied agricultural engineers are briskly in demand, and the prestige of sgrioultural 

engineering in publio and private esteem is high and going higher. 

4 The first degree of “Bachelor of Soienoe in Agricultural Engineering” was 

conferred in 1910, By 1933 aeven’institutions were offiering snob training ; in 1925 
ten ; in 1929 seventeen ; 1931 twenty. Now more than half (27) of all the states 
in U. S. A. by their land-grant colleges and universities, give instruction leading 
to the baohelor's degree in agricultural engineering or its equivalent. 

At What do Agricultural Engineers Work ? 

In praotioal farming, crop-growing, animal feeding and return of fertilizer to 
the soil all are parts of a single working plan, though they may be studied more 
or less separately. So agricultural engineering is a single profession, its parts 
hound together and inter-looked because all apply to a single industry and single 
farms. But it helps in getting an ordprly picture of the things that these engi- 
neers do, to look at them olassifled aooordiug to the teohnioal divisions which the 
American Society of Agricultural Engineers has pt up as a means for specialized 
-4 study in meetings and to divide the work of technical committees. 

« Farm Power and Machinery : 

Power means any and all kinds of energy used instead of human muscles. 
I It even includes horses and mules as they are used as souroes of energy. Traotors, 

) of oourse, are a major subjeot, but also included are power from steam, wind, 

I water or any source of energy as the;y may be used in agrioulture. Because they 

* are so closely boniid together in practice, power is grouped with maohinery. 

Machinery is the means of applying power. In a general way it means 
the products of the farm equipment industry. It includes the plows, harrows, 
cultivators, eto., for tilling the soil, the drills and seeders for planting. It means 
all manner of haying machinery-mowers, rakes, loaders, balers, ohoppers. It 
embraces the maohinery of harvesting and threshing all manner of grains and 
seeds. It involves processing machines such as the ensilage ontter, feed grinder, 
cotton gin and many others. 
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Farm Struoturos ; 

B is most important to remambor this phas© of agrioultmral mginmnng,- fof 
faym stmotnres ar© largely left out of the aotwity of tlie consulting aroliitoot in 
priFat© praotioe. By making fruits of their research, embodieci into p'^aotioal 
plans, available to many farmers, farm structures ©ngioeers give to each farmer a 
degree of expert £kill and exhaustive oar© with detail that would be ©Qonomioally 
impossible for him otherwise to The farm arohiteot oorrelates his work 

with the'.maohiBery to be used and with refrigeration, heating, water supply, ©to., 
with which other agiioultural ©ngmeers ar© jointly conoerned. 

' Normally, about 60 per oent of Americans oonstrucPon is^ on its farms. No 
other service to agriculture has so much to do with advancing the standards of 
living for farm families. As ©oonomic adjustment progresses it seems due for 
'immense development with excellent promise for suitably ■ trained ■ architect 

©Dgineers. 

Ewfal Electrification s 

- It deals with all uses ‘ and applications of eleotrioity in rural, as opposed 
to oity, conditions. It includes residential uses, which may be those of merely 
siihurhan dwellers. But th© major .element in rtiral eleatrifioation— the thing 
that makes it economic and therefore imparts impetus to pt— is th© disovery, 
development and promotion of distinctly agricultural uses for'elootrio energy. 

Soil and Water OonserTOtioii : 

TJntil rec^^ this ^division of agricultural engineering was called 

Land reclamation embracing principally drainage, irrigation, and olaariog 
iand of stamps, "stones/eto.-" ' Now .the emphasis is less on th© taming of new 
■land and more on iheDare and improvement of old lands. The .national prograoime 
of oil erosion control,, that seemed to come so .suddenly, was made possible by a 
generation of patient research and development and is based fimdameiitally 
on tbe principles of land drainage as defined by agricultural engineers. Tarraciagj 
whether done as federal or state projects or by individual or group enterprise 
of farmers, is devised, planned, and often directed by agricultural engineers* 

Soil and water conservation engineers co-operate with many other agriouliural 
soientiste-— foresters, agronomists, meteorologists, with power and maoliioery 
6ngineers-“to devise suitable terra, oing machines and ways of tillage that resist 
the ravages of wind and water. Soil and water conservation is interlocked with 
iood oontrol, navigation, hydraulic power, wildpifa conservation, timber resources; 
Already the demand for qualified engineers has exceeded the supply, and there 
: will.b© work for many engineers for many years. In the provinces o.f Bombay 
Presidency, Bihar, 0. P., and Punjah agricultural engineers arc needed vary, badly" 
for snoh 'work.' 

Who Hires Agrioulfiiral Engineers ? 

^ In the world to a greater degree than any other branch of engineering 
agneultural engineers are educators, nearly half of their numbers, as indicated 
by the membership in the American Society of Agricultural Engineers. 

At present in India the number of well qualified agricultural engineers is 
very small. The qualified^ degree- holders are mostly government scholars and 
as such the question of their employment is solved by th© government While of 
the others, some are in the teaching staff. Some are doing research work 
under the guidance of Mr, Vaugh and others are working on good salary in 
Yolkart & Oo, or William Jacks, as. / 
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III Industry : , 

The other great group of agricultural engineers are employed by the 
industries which serve agriculture, notably the farm equipment industry. But 
they also work for companies who supply building materials, fencing, etc. These 
are the men who develop design and improve combines, tractors, terraces, tillage 
tools, barn equipment, etc. 

In Management And Finance : 

In foreign countries more and more agricultural engineers are employed by 
banks, trust companies, insurance companies and all such financial agencies to 
appraise, rehabilitate, and supervise operation of farm properties which come 
into their control, often in an insolvent condition, which challenges tho genius 
of the engineer to restore to a paying basis. Canning oompanie , sugar 
oonipaniea, and other large scale agricultural enterprises employ numbers— now 
comparatively small, but steadily increasing of agricultural engineers for 
managers. In India though at present there is at present little scopes for agri- 
cultural engineers for the a^ove mentioned works, yet, looking to the progrees 
of the country we can hope tha^ the field of the agrioultural engineers in this 
country will be extended 

How mueli do Agricultural Sugiueers Sam ? 

Aside from the love of one^s work, which must be a m Jor compensation 
most professional men, the agricultural engineer naturally finds himself i 
social sphere of intellectually s imulnting, congenial men among whoni 
lavish scale of living is not ealkd for. With a larger degree of security than 
most occupations, with every worth wh le cure and comfort within his mootue, 
■usiifilly able to give their children an exoel!eut education, tlie agricultural 
engineer can fairly expect a long wholesome, useful and happy life, 

Wlio should^ enter Agricultural EngiL earing 

. ^ Some agricultural engineers made swamps in hip boots, and seldom see the 
bright light of the city. Some work in skyscrapers and seldom set foot on the 
soil. All, however, must have their interests rooted in farming and i?i the 
welfare of farm folks. Added to this must be an instinctive, aptitude for the 
engineer’s way of thinking, his ability to assimilate the love of science and 
transform it into praotioai performance. 

Because agricultural engineering is many kinds of engineering applied to 
the broad business of agriculture, you must know what farming all about.’’ 
You need not be a specialist in any other phase of far in science, but you must 
have a first hand practical knowledge of farm work and farm life. 

Agriculture is applied biology. Therefore more than any other sort of 
engineering, agricultural engineering calls for a broad understanding of biology. 
If you are to be an agricultural engineer you will need, and sooner or later must 
get a knowlegdge of plant and animal physiology ranging all the way from 
bacteria to bees, but with more attention to farm crops and animals. 

What about Training for Agricultural Engineering P 

Agricultural Engineering is taught in many colleges of agriculture and 
engineering in foreign countries. A list of names and addresses of institutions 
giving instruction leading to the degree of Bachelor of Science in agricultural 
engineering orbits equivalent will be furnished on request to the American 
Society of Agricultural Engineers, 

In this country at present there is only one institution which imparts 
training for tho degree of Bachelor of Science in Agricultural Engineering | it 
is situated at Allahabad. 

It is helpful to make the acquaintance of practicing agriouUural engineers^ 
both to get a more vivid picture of the prof^^ssion and its work and for assistanoo 
in a ppraising your own fitness for it. 


IMPORTANCE OF BBRSEBM AND ALLIED OLOVEBS l^r 
AGRIODLTURE WITH RBPBRBNOE TO H. P. CONDITIONS. 

BY 

Noel R. Dey, B* So/ (Ag.)? Assoc t I. A. R. I. 

INTROBUOTION. 

LeguiBe forages*' , and fodders help in the inaintenaBoe of the farm if grown 
in proper rotation. They form an important sonroe of liYestook ^feed heoamse ^of 
the presence of high protein content^ help to halanoe the high oarbobydrate 
content of the silage* acting as good soil improvement crops because of their 
leguminous nature and ability to fix atmospheric nitrogen in the soil, in addition 
to being coyer crops. 

Berseems and other clovers being legumes make ideal suooulent fodder and 
forage crops for miloh cattle, being in addition soil improving crops. 

In India, even at the present time forage crops are grown to a lesser extent ; 
of those growns most of them are deficient in nutrients, the total digestible 
nutrients being available to an extent of 33% and digestible proteins to an 
extent of 14*3%, of the required amount needed for cattle. 

During winter and dry months, poor quality of fodder is usually available 
for the feeding of cattle being ehiefiy straw of cereals, and kadbi, these in- 
adequately supply the maintenance ratio. Of the important fodder and forage 
lagum a lucerne and berseem supply to a large extent the nutrients during 
the scarcity months, namely, December to June. 

The clovers being grown in India, can be grouped into two groups : 

1. True olover such as (i) Berseem TrifoUim {aleMudrinum) or Egyptian 
clover, (fi) Senji {Melilotu% part>iflora) or Indian clover, (lii) Shaftal (Ttifolmm 
rempinat^m) or Persian olover. 

2. False clovers, (e) Burr, Californian or Toothed clover, {%%) 

Fenugreek Metha. 

Of these Berseem, Sen ji, and Burr clover are widely grown for forage, 
fodder, and soil improvement. Seaji, and Burr clover gro vv wild in large areas 
in Northern India, under favourable conditions, giving a comparatively lower 
yield of fodder, If cultivated. 

Berseem is a cold weather (Rabi) herbaceous annual growing to a height 
of 1*6 to 2 0 feet. Leaves are palmately tiifoliate, leaflets narrow, sessile. Flowers 
varicoloured usually white. Infioresence a dense spike. Pods small membranous, 
one to more seeded, indihiscent, opening circularly. Seeds email and reuiform. 

Two varieties ar© commonly grown in India {i) Kkadrawi^ and [ii) Masco wi 
{mmawi). The latter is said to have orignated from the lower Nile valley, is a 
more vigorous, taller, higher yield variety than the former. 

Berseem is an ideal irrigated fodder crop, being grown on most of the 
military and other big dairy farms for forage fodder, and silage. It is tolerant 
to Alkali soils, giving a good yield of green, nutritive, palatible fodder. It 
can be easily grown in rotation improving the soil. It increases the milk yield 
and general conditiori of the cattle, being second to Lucerne as regards the yield 
of total digestible nutrients and starch per acre. 

It grows best in cool dry weather, being adversely affected by extremes of 
temperature, drought and water logging. 

Provided, the tilth is good, a wide range of soils varying from sandy to clayey 
loams are suitable for growth. Acidic conditions of the soil are deterimental 
for growth. First irrigation is heavy to delay the second irrigation, the required 
amount of water is given in moderate doses during the young stage. The 
irrigations given depend on the type of soil varying from 8-10 in number, on the 
average. Timely irrigation is necessary, the first is given at sowing time, the 
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second aff'er 10 daySj during winter montlis an img'ation may be given after three 
weeks or one nsonth each, while in the warmer months the crop may be irrigated 
once in 10 days or one week as may he necessary. , 

If the crop is to be out for seed one irrigation is given lowering time and 
the other during maturity in addition. In each irrigation about of water is 
requiredj and care is taken to see that it is uniformly given. 

The nitrogen r^^quirement is 50 Ihs. per acre for fodder iuTJ. P., while in 
Ohota Nagpur (Bihar) about 40-50 lbs. is required sinoe the soils are comparatively 
poorer. In U. P. a moderate application of farm yard manure ik given^ while in 
Ohota Nagpur the neoess iry amount is supplied by 1*0 Md, of Nioiphos per acre. 

Preparation ^ of the field. _ The main point to be kept in view is.that.a 
good tilth is required. Preparation varies under local conditions. Usually, 
couple of ploughings with a soil turning plough is given, after which three 
to four cultivations are given with a cultivator, or a spring tooth adjusted 
to work shallow, this can be followed by couple of plankings or ‘‘ patella/’ or 
one ploughing may he given by a soil turning plough (Victory, Punjab), field 
planked once, again ploughed by desi plough or harrowed diagonally across, 
and again planked. 

In certain areas Berseem is sown in standing kharif crops, e, Paddy, or 
cotton, where these are harvested in October. In this method the labour and cost 
of preparation of a separate seed bed is saved. ' 

inoonlatioii. In fields in which Berseem has not been grown before, inoou** 
lation should b© don© to ensure a uniform and good yield of the crop. The follow- 
ing is the usual procedure of Inoculation 

A solution with on© chattak of gur or sugar in one pound (half seer) of water 
is made, a soil culture is mixed to make a muddy suspension, next ©nough seed to 
sow an acre is heaped in a vessel and the suspension well sprinkled, to give a 
coating. The seed is spread out in thin layers in the shad© to dry, before beiag 
sown, either by broadcasting or drilling.^ 

Time of Bowing. TJsu41y ^ sown in the r^Jf season in Northern Tndia, 
anywhere from beginning of September to beginning of December, profitable to 
sow in October, 

Metliod of Sowing. " DiSers ^ in , Different areas, under : the ■ existing 
conditions, but sown broadcasted or drilled. If sown broadoaated, it may be done 
by either , of the two methods, ’ {a) Beed is . soaked . overnight ■ ' and' mext 
morning the field is irrigated lightly, while there is still some water in the field 
the soaked seed is hroadoa8teci, '?5i, Soaked seed is ..broadoaated'' and immediately 
covered lig’diy with the foot, ov spike harrow, and irrigated.;^ 

In either case a level uniform field is needed as well careful irrigation, to 
allow a gentle fiow of water in the field so as not to disturb the seed Mvine 
irregular .'Stand. ' ■ 

When the . seed is drilled, iat ridges ' are' , mad© ^ or ridges can h© made as 
usual, and the patella run over them to compact and iatten them so as to enable 
th© drill to move along smoothly. 

It is advisable to space the ridges at least 18-24'^^ apart, so as to facilitate 
bullock power interoulture, which is quicker, cheaper, and more ©ffloient than 
hand weeding as practised in the ease of broadcasted seed. 

One© tb© seed is sown on the ridges, the field is irrigated gently so thnt the 
water passing through th© furrows may he well absorbed by the soil. Seeds 
germinate in 3-5 days time. 

The crop is intercultured from time to time to destroy the woods, if a 
cultivator is used than along with the intercultur© earthing or the ridges is 
accomplished; Seed rate varies from 12-15 seers per acre for fodder, slightly 
less being required for seed purpose. Experimental results indicate that 8 seers 
per acre for fodder and 6 seers per acre for seed are suffioieut for U, P, conditions. 
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Number of Cuttings. Number of otittings vary depending upon the 
time sown, the kind of soil, amount of irrigatipn, and manure given, and the 
prevailing temperatures. Usually the first oul ing is taken after two months of 
growth or when the plants are 9-12 inches high, while the subsequent cuttings I 
are made after 4-5 weeks. 

Q-enerally four to six cuttings are taken between November to April, but 
with oare and watering during summer the growth can he prolonged till the 
end of May to give another outting. 

Yield Yield varies from 90 to 100 maunds of green fodder per outting | 

per acre, or 360-600 maunds of green fodder par acre per year, in four to six ; 

cuttings, maximum being 120 rnaunds per acre per outting. If the crop is 
grown for seed purpose, then cuttings for fodder are not taken after mid February, i 
or after the third outting, so as to allow flowering, and maturity of seeds. The y- 

yield in this case being 100 maunds per cutting per acre of green fodder and 4 , 
2‘6 maunds of seed per acre. 


Suitability for Forage and Fodder. Or using (^r Forage \ The animals ! 

are allowed to graze in certain plaoes to ohsok the wastage of green fodder, ; 

either open, or tethered in rotation to give uniformity. The animals should 

be grazed on full stomach for 15-20 minutes to avoid indigestion and tympanitis. : 

Continuous rotational grazing appreciably increased the milk yield and general 
condition of the animals. An average increase of 20 0% or 2'4 lbs of milk 
pet day was observed in a milch herd grazed on Berseem at the Kanke experi- i 

mhntal farm. 1 



Grazing or outting of the orop should be done when the soil is 
moist, if it is wet, deSoooulation, and eventual puddling may he oauaed 
if it is dry during the operation new growth will be delayed. 4-5 pounds of 
green fodder should be given to eaeh animal per day, oare being taken to see 
that the fodder is not wet, so as to aggravate iudigestion, etc. 

Green fodder with oat straw or green oats makes a good silage in 8 : 1 ratio, 
35 ’/„ of the moisture being lost during ensilaging. Silage made in March will 
he ready for use in May. 

Good quality hay oan be prepared if care is taken, some of the nutrients 
being lost during caring, but the loss can he reduced if oare is taken. Leaves 
contain a higher percentage of Protein and mineral constituents, these oan be 
lost by shattering during curing. The green material should be stored before 
fully dry, and the cured material should be handled in the morning to avoid 
greater loss. Green fodder yields 15-20% of hay, by weight. 

It has been observed that with the availability of leguminous hay, suoh as 
Berseem and Luoern, quite a bit of concentrates from the feed of poor or 
moderate milkers can be lessened, and a suitable ration with the leguminious 
hoy supplying the protein oan be computed. (Sen. 1938). 

Soil improvement Experimental results indicated that the increase of 
nitrogen in the soil after two crops of Berseem was increased by 0 2 percent 
in the fields in which the crop was grown, daring the latter stages of growth, the 
nitrogen in the root nodules is utilized hy the plant and, consequently, is not 
available to the soil to any appreciable extent. 

Preoantions to be followed for growing a orop Berseem needs com- 
paratively a large amount of moisture, and a level field with good drainage and 
aoretion. Water for irrigation should be given from a higher level so as to give 
a gentle flow, each field as far as possible should have distribntory channels thus 
being independent of other fields as regards drainage, so as to minimize the loss 
; of nutrients and organic matter. Good drainage and aoretion are necessary for a 
\;,'g<K>d uniform. ’grqiwth.;';' .... 

;U 8 ©S" of B©rS 6 etia :--^GhieSyTdsed for green fodder, silage, hay, and pastur 


WPORTAIi’OB 0? BBBSEEJt AKO ALtt^D OLOV'EaS iti AQatOaLTUrE, Etc. 

■ %'■ 

SENJI (INDIAN GLOVER) Meliloturm parviflora \ 

Yellow sweet olovet, plants ar© herbaceous shrubs growing* to a height of 
1’5 to 2’O feet, ©reots annual to biennial in nature, hairing a fragrant smell, thicker 
leawes Lucerne with bitter taste. 

Leaves are pinnately trifoliate, stalked, with marked stipules, dentate 
leaiets, the viens ending, in teeth. Flowers are long, slender, small, one-sided 
exillary racemes, white, or usually yellow. 

Young plants are similar to Lucerne, grown to a large extent in the Punjab 
and N. W. F. P., growing indigenously as well. If grown three to four cuttings 
can be taken, the yield per outtings being lower than that of Beraeam per acre. 

I SHAFTAL (PERSIAN OLIVER) TrifoUum rempina^Mm or T, Smmoimn, 

^ Resembles Berseem in habit, and external oharaoteristios, but is not as tall or 
vigorous. If grown as a crop it is broadoasted, usually mixed with other 
legumes or grown singly. Under irrigated oonditions gives a good yield of 
green fodder. The rate of growth is slower than Berseeoi, and the yield per 
acre less comparatively, 

BURR GLOVER ( Mediaa go hkpidamr denticulate) TOOTHED OR 
CALIFORNIAN CLOVER 

A hardy semhereot or prostrate annual found growing wild in U. P., and 
Punjab, and to some extent in other areas of Northern Indii. Under favourable 
oonditions of cool dry temperatures, profuse branohing from the crown can be 
observed, branches are decumbent and spreading. Small yellow flowers in 
clusters of five to ten are present. The pods are coiled, with spines (Burr) and 
net viened, containing small pale brownish yellow, reniform seeds. Leaves are 
typical having small %viti8h or dark red spot, scattered on the suriaoe in the 
young Stage. 

usually it is found growing wild, and if present over large areas gives a 
yield of green fodder or makes a good pasture. It can be grown as a forage 
crop if the prevalent oonditions make it worth while, or be used as a soil 
renovating crop. 

FBNUGrRBEK MBTHA.^ 

Herbaceous annual, growing to a height of one to two feet. Several thin 
circular stems are given out from the crown* Leaves are pinnately trifoliate, 
petiolate with a couple lof light green stipules. Flowers are sessible borne on 
leaf ©xils singly, being jwhite or light yellow. Pods are 3-4*’' long pointed with 
a long persistent beak containing 10-20 seeds. 

Mostly sown as an irrigated garden crop, for spice potherb, or medioinaluse, 
and forage in certain areas. Urowa largely in the provinces of Madras, Punjab, 
and U, P., sown broadcasted or drilled, generally as a or a catch crop in 
s ■ Northern India, ' ' ; 

It is a carminative, used for gastric troubles, it also increases the flow of 
milk, and is used mixed, ground with mash or feed lor cattle, as well as a 
j condition powder for livestock, 

!■ Generally two varieties are met with (I) tall growing variety, grown 

for green fodder, and (It) small variety melArgrownas a spice, and potherb. 

eefeebhcbs,: 

(t) Sen, K.G. Nutritive values of Indian cattle foods and the feeding 
^ ^ ^ Misoh Bull; No. 35. 1. 0. A. R., 1938. 

(n) Pugh,; B. M. and ^O.P. Dutt Principles and Practices of Crop 
Production in India, 1941, 

(iii) Robbiiis, W.W. : — Botany of Crop Plants^) 1935. 
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k SIMPLE METHOD OP MANDPAOTURINO IODINA.TED PEOTBIN 
AND EPPBOTS OP PEEDINO ON MILCH. ANIMALS. 

By 

K. Das Gupta, 

Department of Animal Husbandry and Dairying, Agricnlkml Imtitute, Allahahad. 

It has been demoastrated that by seleotive breediag prodaotive oapaoity of 
domestio aaimals can be increased. Until recently, the ohanges in physiolagio 
meohanism whioh oause this inoreased prodnotmty have remained unexplored. 
With the de?elopm6nt of endootinology, it lias^been found that endootrine glands 
play an important role in the more direct mediation of productive ability. For 
example, an animal bred for fast growing oapaoity may attain the inherited ex- 
pression because its pituitary has a high secretory activity with respect to the 
grow^th“proiiiotiiig hormone. High milk production is inherited but its expres- 
sion is integrated with the inheritance of various physiologic mechanisms, one of 
whioh is undoubtedly high thyroid activity since thyroxine has been shown to 
increase milk production 

Recent research on the relation of thyroid iunotion to productive ability 
has been made. There are indications that inoreased thyroid funotion increases 
milk and butterfat production, egg production and stimulated growth in some 
species. Removal of the thyr* id gland from immature animals results in growth 
atagnation, lowered metabolism, and a general retardation of mo# of the bodily 
process and activities Conversely, the administration of thyroid substanoes causes 
acceleration of body processes. For more than fifty years dried thyroid gland 
tissues from domestio animals have been administered orally by oliuioians for 
the treatment of thyroid defloienoies (ia man). Smoe the human requirements 
are small the cost of mediation has been moderate. However, when W, B. 
Graham (1934) demonstrated the effectiveness of thyroid gland tissue and 
thyroxine in stimulating increased milk and fat secretion in dairy cattle, the 
need of cheaper sources of thyroidally active material became apparent. Prac- 
tical value of this discovery has been nulified very largely by the exorbitant cost 
of thyroxine and of dessicated thyroid tissue. 

For many years it has been known that ^ when iodine is mixed with 
protein under certain conditions, it becomes ohemioally united with the protein 
and free iodine is no longer present. By experiments it has been proved that 
protein so treated contains physiological activity comparable to that produced 
by Thyroxin©, 

The process of manufacturing thyrolaetin or thyroprotein presoTibed by 
Turner and Reinke is not possible for the ordinary dairy man. It can be manu* 
factured only in well equipped laboratories and the whole process takes about 
three days to complete. No work has been reported in India on Thyroid protein 
as yet, ' . j , 

In ord©^ to investigate the possibility of making a cheap, I simply ^ prepared 
and effective! thyroid-lik© protein for stimulation of milk fiow >f dairy cattle, a 
series of experiments hay© been undertaken at the Allahabad Agricultural Ins- 
titute, This paper describes the first experiments along this line. 

It was decided to try iodinated casein as a thyroprotein. A simple method 
for its manufacture was worked out. First a stock solution of Iodine solution 
was prepared in the following proportions : 

2.8 grams of Potassium Iodide 
■:l.5'grams:of^ Iodine 'Crystals 
. 75:o.o/Wat©r.-;> 
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; 3 A liter or so of this stook solution was made up for use as needed. 

The iodized protein was prepared by placing 1000 o.o. of fresh separated 
milk in a tinned brass dekchi. Five grama of Sodium Carbonate were^ added, 
and the mixture placed over a slow fire. 7d o.o. of stook iodine solution was 
then added slowly with continual stirring and moderate heating oontinued until 
the yellow colour disappeared. It was then taken from the fire, cooled and 
stored in clean well corked bottle. Th'> Sodium Carbonate was added to control 
the Ph at from fi‘8 to 7. Daring the experiment the solution was made fresh 
every day, but it has been f een that even in hot summer this protein oaa be kept 
three days at room temperature without any bad effect, 450 o.o. of the milk 
solution was fed at a time to each cow, eq[uivalant to 14 grams of casein 
assuming 5‘5% casein in milk. 

Experimental. —In order to test the effectiveness of the iodized oasein 
prepared as above, five cows were selected for the experiments. They were in 
the latter stage of lactation, with low milk yields. Three of them were fed 
iodinated oasein and two were kept as controls. The protein was mixed with 
the oonoentrate and fed twice a day at milking time, at 11-30 in the morning and 
2 a, m. The entire experiment was divided into seven periods of seven days 
each as follows— Preliminary 1st, 2nd, 3rd, 4th, 5th and 6th. Protein was fed 
in the Ist and 2ad periods, and again in the 5th and 6th periods. 

In preliminary period cows were simply watched and only one day was 
iodinated oasein given to all whether they would eat the mixture or not. The 
oowB were not given any extra ration, nor auy special oa re. They were subject 
to the same environment as other cows of the herd, 450 o, o. of iodinated oasein 
was fed to each cow at milking time, the milk yield was carefully recorded 
daily and ocoe a week fat tests were made by the Gerber method. After three 
days cow No, 719 was dropped from the experiment due to her bad habit of 
holding mik. So only two cows were treated with iodinated oasein and the 
result is as follows :— 


Average milk yield for eaclb. period. 



Average fat% of each period 


Treated 


Control 



Cow No. 

Pralimi* 

nary 

period. 

1st. 

, 

. 2ad. 

3rd. 

' . 

4th. 

' 

6 th. 

6th. 

Treated 

( 763 

6'9 

7-3 

: 8-5 

8- A ' 

6-4 

8-1 

8-0 


( 786 

1-8 

2'3 

3-8 

; 2-5 

2 0 

2'2 

2-1 

f 

Control 

1 615 

7'S 

7-6 

6-5 

3'3 

3-1 

3-5 

3-4 


1 643 

4'2 

3-8 

i:' 

4-0 

2 3 

2-4 

1'8 

1*8 


6-8 

6'6 

4-6 

6-4 

7-0 

6-8 

6-0 

6-4 

6'0 

61 

G-3 

6 4 

60 . 

60 

6-4 

(>'3 
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Oow No. 763 gave 23% more milk at tlie end of 2nd period and gave 7% less 
milk nt the end of 4th period when iodinated oasein was not fed. Again at the 
end of 6th week she gave about 17'2% more milk than the preliminary period. 

Oow No, 785 gave 66% more milk at the end of seoond period than the 
preliminary period and again at the end of fourth period went down to 10% of 
the preliminary period and at the end of sixth period again went up to 22% 
more than the preliminary period. 

In control Cow No 615 gave 3 9% less at the end of 2nd period and at the 
end of 4th period 60% less and 56% less at the end of the 6th period. 

The 2nd Oow gave about same amount of milk at the end of 2nd period, 
but at the end of 4th and 6 tli period milk yield went down to 42*8 and 54‘7% 
respectively. 

Total parcentage of fat 



1 Oow number. 

End of 2Qd period 

Foruth period. 

' period. 

Treated 

i 763 

+23-6% 

-22-2X 

+ 12-7 


1 785 

+ 25 

- 7-1 

-f23'2 

Control 

f 615 

“3*3% 

+ 15 

+ 1-5 


1 642 

same 

same 

+ 3*0 


Oow No. 763 gave 23'6% more fat at the end of 2nd period than preliminary 
period and 22’7% less at the end of the 4th period and 12*7% more at the end 
of the 6th period. 

Cow No. 785 gave 25% more at the end of 2nd period 1% less at the end 
of 4th period and 23 2% more at the end of 6th period. 

Oow No. 615 gave 3*3% less at the end of 2nd period 1*5% more at the end 
of 4th and 6th period. 

Oow No. 612 gave almost same at the end of 2nd and 4th period and at the 
end of 6th period gave 3% more fat. 


Total milk yield. 


Gow number. 

Preliminary, 

Second period. 

Sixth period. 

713 

48-3 lbs 

69'5 1bs 

66 lbs 

785 

12-6 

19-6 

16-8 


Total fat 

inPownds. 


763 1 

2-6 1 

40 1 

f 8-9 lbs 

785 1 

•7 1 

1-4 I 

! 1-1 lbs 


Ist oow gave 48*3 lbs. of milk in one week preliminary period, and in 2ad period 
” gave 59*5 lbs. of milk to she gave 11*2 lbs. more milk and 1*4 lb. more fat, In 
6th period gave 7*7 lbs. more milk and 1*3 lbs. more fat. Second oow gave 12’6 
lbs. of milk in preliminary week and 19*6 on 2ad period so she gave 7 lbs. more 
milk and *7 lbs. more fat. In 6th period gave 4*2 lbs. more milk and ’4 more fat. 

The milk yield of both the ootrol oows deoreased gradually during the oourse 
of the experiment and the fat did not increase appreciably. The experiment 
would, therefore, indicate that by feeding iodinated casein, prepared^ by the simple 
method indicated in this paper, increases both milk yield and fat yield of low pro* 
duoing milk cows in the latter stages of their lactation. 
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Advantages— ■ I 

The advantages of this type of io^ixed easein are as follows I 

{a) Simply prepared so. that even the ordinary herd man will be able to mate . 

it. ■ it 

(6) Very short time is required for its preparation. 

(e) No costly equipment is necessary. f 

' ^ This iodoprotein has got about same stimiilatiog valiie as thyroidr pro- I;:, 

teinSa" , . I; 

■ (e) No e^stra care is necessary for feeding the aniraals, ^ i 

(f) It oan be fed as daily supplement to regular ration, ' j 

(^^ After eSect of feeding is not at all bad. ; 

(h) Skim milk in farms can he utilised in better way of best return. 

(i) This iodoprotein costs only 0-3-0 per cow per day^ at present value of 

chemicals and skim milk. 

The experiment was for a short period one and with the low yielders. It is 
planned to repeat the experiment with a larger group of heavy yielding cows Ilf 

earlier in lactation periods. It would also be well fo try an experiment on poultry | . 

to determine the efieot on egg production, p ■■ 
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A J17-.422 QRASSHOPPEB PEST, fllBSOaLYPHUS NIO- BORE PLE PUS BOL. 

Bt. W. K. Weslet. 

ionni Sieroghjphus nigroyepMus HoX, reported as a fairly serious pest of 
jmr in tlio Dhar State (Oentral Indial in 1936 and near Tatta (Karaolii diatriot) 
in August, 1937. At Nellore (South India) also the grasshopper was found 
fairly serious on sassa. 

llao and Oherian (1940) reported the grasshopper from South India on 
maizo, (Se/iirw and small millets as a minor post. They did not oonsider it of 
muoh economic importance in the upland areas of Bellary, Earnal, Ouddapah, 
Q-untur, Vizagapatam and GrodaYari from where it was recorded. 

XJvaroY reported it in the United ProYinoas, Bihar and Bombay. 

The grasshopper has bean reported breeding in nature on grasses in South 
Sind and in the Lasbela State during monsoons. _ It has also been oolleoted from 

various places in Rajputana and from soma localities in Mekran. 

At Allahabad it has proved as fairly serious pest of during oertain years 
wben it was observed that the plants were simply reduoei to midribs and stems 
in Very many oases. However, the grasshopper has been observed to breed on 
grasses every year. 

The life history as studied here was found to be similar to that of II. bmim 

Pabr. reported by me in 1931. 

Control in nature. 

After heavy rains in 1929 and 1930 several instances of dead hoppers infe-stod 
by EwiJMsa prs^lltEres,, a fungus, wore noticed in Q-anjam district \Soath ladia). 

Coleman and KunMkanaan reoorded the presence of a nematode, probably 
Cordim, inside the body of the hoppers. In 1936, Menon, found that the inaotpity 

and unproduatmty of tte grasshoppers was due ‘t.o tlio mfeotiou of Mernm mgrei- . 

censDu]. in the body of the pests. 

The larva of a small reddish mite, iptohaMy , Trombidiim sp., has been re- 
ported present on the bodies of the addt hoppers. The larva was seen here also 
to attack the adult hoppers during July and August when a number of the 
individuals attacked were seen to die. ^ , , , , » > r i. 

Snaainathan (1914) found a few vertebrate predators of Stmrjlyphm nymphs 

at Kilaohery (Ohinglepnt district. South India) I— 

Species of were found attaoking^the nymphs, an observation wMoh 
-™n«nortohorated by Menon in 1936 in Palgliat Taluka. I have also made 

A water snake, Tropidonotus pise, dor, was reported feeding on the ny mphs to 
some extent. 

An examination of the gizaard contents of (/oracias Linn., the Indian 

■Roller revealed parts of ffirwZwjD/ias and Oaiya amids the contents, Ealkler indm 

Ldd, thi Brahmani Kite and Milvmjjomnda Sykes, the Pariah Kite, were _ re- 
Dorted feeding OB the nymphs. Siisainathaii also reported that the looal oultiva-* 
tors were making use of ducks as a oheok on the gras^opper. ^ Recently, Cor»«* 
Bplendem Yieill, the Obmmon Grow, 0, macnr^olm Waglar, t^_ Jungle &ow, 
Wsiis Linn., the Mynah, and Dims »iacrocercM8 Vieill, the King 
Grow were found attacking the pest at Bolapur (Ahmednagar^ district, Bombay) 
when’ the hoppers and adults were driven out of an infested sugarcane field. 
Thev however, did not enter the crop even when a paroh had been provided for 
them! I have observed here the chickens feeding greedily on the grasshopper 

when they are allowed to do so. 
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The excreta, probably of jackals, contained broken pieoes of skeletons of 
adult Bieroglyphus during- the months of NoTember and December at Samalkota. 
I have found'here the Mioro-obiroptera devouring a large number of these grass- 
hoppers at night -where strong lights were burning. 

On the twenty-eighth of August, 1946, there _ was a very _ high flood in the 
river Jumna at Allahabad and the,/(w»- crops standing on the river banks were 
almost all under water whioh drove the hoppers into the open fields where they 
■were preyed upon by a number of predators mentioned above and after that date 
not many grasshoppers were seen. 

BEFBHBNOES. 

Eao, Y. E. and Oherian, M. 0., 1940, Indian Farming, 1 (9) t 433-36. 

Wesley, W. K, 1934, The Allahabad Farmer, 8 (5) : 176 77. 

A sboit note on the life history of Papilio demolms linn. 

The life history of PnptVio demolms Linn, as studied here shows that, although 
some of the caterpillars that pupate in late November pass the wit ter months 
of Deoember to February as pupai under hibernation as pointed out by the pre- 
vious workers, others keep feeding on and pass the winter months as oaterpillers. 

The following observations kept during the year 1942-1943 from Deoember 
to May, shows the variation in the population of the caterpillars from month to 
month molleoted on one hundred of seedlings of about two years of age. The 
ooUeotion was made on or about the first of each month 

Number of caterpillars oolleated, 

50 
100 
60 
150 
200 
• 600 


Month 

Deoember, 1942 
January, 1943 
February, 1943 
March, 1943 
April, 1943 
May, 1943 


I 


■! 


I 




“There are seven hundred thousand villages spread throughout the country w 

The villagers must be made to realise their own - ‘ 

strength and oapaoities and taught to depend on themselves for their , * 

i vital needs.” 

^ ^ 'vl 





MB 0/N R^TIO AND ITS IMPORTA.NOE. 

By 

Dobga Das Srivastava, B. Sc (Ag.)i 
Post (xvuduute Student^ AlldJidbsd TTnwsrsUy , 

All pf us as students mast have, at some time or other, notioed the emphas 
being laid^on the term “0/N ratio” by our professors, especially those of hortios 
ture and Plant Physiology. 

_ Some believe [that the term "G/N ratio” means the oarbohydrate/nitrog 
ratio, still others understand this as the ratio of starch to nitrogen while y 
others take this as the ratio of total carbon to total nitrogen. ° ' ■ 

Let us see how the 0/N ratio is important in the vegetative growth ai 

reprodtiotion of tko plants. 

The G/N Ratio as Effecting Fruitfulness. 

Iq 1916 Fi^iher reported that when the ratio of carbohydrate to 
relatively low vegetative growth of the plant was favoured. He also found wh 
the carbohydrate coutoat was relatively high as oomparad to the nitrogc 
reproduotiou was favoured. 

In 1918 Kraus and Kraybill, working with the tomato, came to the followii 
conclusions. According to them, ** Fruitfulness is assaoiated neither with f 
highest nitrates, nor with the highest carbohydrates, but with a condition 
balance between them/’ They explained four oonditions of plants as follows! 

(1) Plants which had a very low proportion of carbohydrates and nifcrog^ 
were in a weak vegetative condition and were unfruitful. These plants we 
deoidadly deficient in oarbohylrates. The deficiency was due to a low rate 
carbohydrate manufacture by lessened photosynthesia. The plants had lig 
green foliage.^ The growth in length was considerable, but the diameter inorea 
was small The few lowers which were formed gradually fell offi and the stei 
were grayish green and sucoulent. The iowera failed to reach full bloom « 
therefore could not set fruit. 

(2) When there was low porportion of available oarbohydrates to availa 
Bitrogen, plants were very vegetative but unfruitful. Ohemieal analysis revea 
that these plants had little reserve carbohydrates but had a relatively h 
amount of available nitroganous compounds. In these plants there was an 
carbohydrate deficiency. The deficiency was not due to the failure of oarbo 
drate synthesis but rather was a result of rapid utilisation of oarbohydrates 
the formation of organic nitrogenous compounds. 

(3) The plants included in this class fiowerad and fruited abundantly 
a result of sufficient carbohydrate and nitrogenous substances. Oarboliydrt 
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(4) The plants in this class were also weakly vegetative as in class i. These 
plants had a high amount of available oarbohydrates compared with 
available nitrogen. They also had relatively large quantities of stored carbohy- 
drites, but very little nitrogen in any form. In this class, as opposed to class 
1, nitrogen was the limiting factor. 

Mooher investigating fruit-bui differentiation in the apple, found that high 
starch and low nitrogen at the time of £rait*bul diSerentiation was essential for 
productivity. 


144 


THE AEEAHABAD FARMER 


Fruit-beariug Bpurs wliioli clevelopsd loaf buds had low staroli and a high 
nitrogen conteut "and barren spurs which neither blossomed nor produced leaf 
buds had a low starch and a low nitrogen content. 

In the apple it has been found that a high starch and a low nitrogen 

content, late in June causes fruit-hud differentiation. 

Hooker also applied nitrogenous fertilizers to haalthj npplo tress in spring. 

On hearing trees he got an increased set of fruit associated with a greater nitrogen 
content of the spurs daring the fruit sotting period, while on non-bearing trees 
the effeot was an increased rate of growth. %nug appUoations of nitrogenous 
ferklizers did not favour starch aooumulatioa at the period of fruit-bud differen- ’ 
^ The later in the season nitrogenous fertilizers are api'died the greater 

is the nitrogen content of the spurs the following spring immediately before the 
growth begins. % 

Eamy^ and Muriieek (1921) and Barmy (1923 ) examined the effect of defolia- 
tion and ringing of apple twigs and spurs with special reference to the C/N 
ratio. The defoliated spurs as compared to the controls contained more nitrate 
I nitrogen, total nitrogen and insoluble nitrogen, more reduoing sugars and 

p less total carbohydrates and a smaller value for the 0/N ratio. The bearing and 

sterile spurs show’od extreme values while the non-bearing spurs assumed an 
intermediate position. 

j, (1923-26) considered the lack of an adequate stxpply of rather 

than a lack of carbohydrates as a limiting factor in normal flower development 
j in the ease of the apple. 

(1923) , in the ease of the strawherry, found that the maximum 
9 production of Mower clusters, flowers, and harries waa associated with those 

I summer and fall treatments which led to the greatest ^aoou 0 iulatloa of starch 

and total carbohydrates at the time of fruit-bud dilferentiatioa. He also 
j noticed that low starch and low oarboliydrate content at the time of fruit-bud 

differentiation led to the production of female flowers in a variety that is 
. normally hermaphroditic. Thus apparently in the strawberry a low oarbohy- 

drate content is apparently assoeiated with the female condition ; high- 
carbohydrate content with ths male condition, and an intermediate carbohydrate 
^ content with hermaphroditism. 

] From the above examples we see that a surplus of oarbohydrates is a 

: '"necessary antecedent to the plants heooming fruitful, that is, to its forming 


Carbohydrate Nitrogen Ratio and Photopedodism. 

Garner and Allard found that the light not only influenced the vegetative 
development of the Boybdan and tobacco but it aiso initiated the beginning of the 
reproductive phase. They divided the plants into two groups, namely, '‘short- 
day ’’plants aixd “long-day " plants. In the first group the flowering stage was 
accelerated when the plants were exposed to relatively short daily exposure. In 
the long- day plants prolonged duration of light accelerated the reproductive 
phase. They'ooined the word pMo.ymof/fm to express the relationship between 
the time of flowering and the daily length of the period of illamination. Thus 
some persons assume that the light requirements might be associated in soma 
manner to the > quantity of oarbohydratds manufactured during the light period 
and its relationship to the nitrogen supply. The carbohydrate nitrogen ratio 
||^||^|iiliiil®:|^ii^p||f::phbtbp6iibd^ 



tiiB c/sr RATtO AND ITS IJiTORTANCa 




As the duration of liglit inoreased the amount of oarhohydrates manufactured 
also increased due to increased photosynthesis, which aooelerated flower produc- 
tion. Thus it may he supposed that a correct 0/N ratio was established at an 
earlier stage than would otherwise be possible. 

Considerable difficulty was, however, experienced in explaining the behaviour 
of the “ short-day ’’ species. In this case short periods of illumination aooelerated 
flower formation and it was diffioult to explain this result on the basis of the 0/N 
ratio, beoause a short exposure, which naturally gives a lesseramountofphoto- 
synthate manufactured accelerated flower production. 

G/ET Ratio in Different Stages of Plant Growth. 

The carbohydrate nitrogen ratio has bean found to be law in the seedling 
stage. It is considerably increased throughout the whole vegetative period. 
When the 0/N ratio is highest, flowering is initiated. After fertiliz ition the 
carbon nitrogen ratio decreases in the developing organs until a very low value is 
shown by the mature embryo. 

Baoh plant strain has its own initial oirbon nitrogen ratio value at which 
flowers are initiated. The best oarhohydrate nitrogen ratio for one stage in the 
development of plants is not necessarily the best for other stages. 

Variations of ratio in Different Organs of the Plants. 

Hicks in 1928 analysed the carbon nitrogen ratio for different parts of the 
wheat plant at different stages of growth, He analysed different portions of the 
stem and root and from his experiments he oonoluded that the younger the tissue 
the lower the carbon nitrogen ratio. 

Effect of the C/M ratio on root and shoot growth. 

Much study had been made on the relation of carbohydrate and nitrogen on 
the root and shoot growth. 

Roberts in 1921 showed that apple trees could absorb nitrogen, and store it as 
a reserve and later utilise it in growth. An abundant supply of oarhohydrates 
stimulated root development. It has been observed that some twigs, cuttings or 
plants have an increased root development when grown in sugar solutions by 
Daobnowski in 1911, Knudson in 1916 and Ourtis in 1918. 

Starring (1923) in the tomato found that the best produotion of roots was 
obtained from cuttings which had a high content of carbohydrates. When car- 
bohydrates were low the cuttings developed poor roots. No wide differences in 
root development ooubi be secured by varying the nitrogen content. 

Reid worked on the cuttings of tomato. Her results indicate that a high 
•nitrogen supply plus a readily available supply of carbohydrates appear to 

farnish favourable condition for shoot growth. 

Thus we see that a somewhat limited nitrogen supply plus a readily available 
supply of oarhohydrates appears to farnish conditions for root growth, 

Hicks (1928) oonoludas that shoots grow at the area of the lowest carbon 
nitrogen ratio and roots at the highest. 

The signifioance of tiie 0/N ratio ia agrioaltupal practice. 

We have seen the important part played by the oarhon nitrogen relationship 
in the vegetative growth and reproduotion of plants. Besides this there are other 
external and internal factors which influenoa the type of growth, for example, the 
siae of the plant, available moisture supply; and the length of the day. 
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TTJBMERIO (Curcuma Longa) : ITS OULTIVATION AND USES. 

By' 

a R R Nair, B. Sc. (Ao.f 
L Otigin and Bistfibiitioii, 

Turmeric is reported io be. a native of Sauthora Asia. It is men in OMna 

and Indoobina where this crop has cleveloped into many foiMBS due towage long 
<3 11 ili ration. It is widely grown in India ia Biaiij provinces. JOiis crop is 
' abundant in 'Bengal anil -Biharj in the Kiunaoii ami UhaYwal districts of the 
United ProYiiices/in the :Kaiigrj. TOlIe.y iu t!ia_ Ihiiijab, in ^ Surat and (liijarat 
. of the Bombay Presidency in tlio districts of Ooinibatore North Aroot^ Malabar 
and Guntur of the Madras "Presidency and' ill the . GanjafE Agency of Orissa. 
This crop is also grown in the nfitive states of Coohiii and Travancore. 

2 . Taiteties. . . 

' Twentymine species of Oiirouma are widely known. Gurcuma Longa^ the larger 
ly oultivated type, is mainly used as a eoadimeiit and dyestiiif. 0 urmimfi Aroma im% 
(wild or Ooohin Tiinoerio), Qarcurna Gama (KalaliaMi^, OurGunia Amadit (mango- 
ginjer), Ourcmna Zedoaria [^mlnnw turmeric), ami Cnrcima Angmlifdia (hxAin. 

, arrowroots) are some of the species of eoonoraie importance. There is a form 
of turmeric known as Karpiit Haldi which' omits caoiplior odour. Turmeric 
grown in the Ganjsm A genoy, Oocliia and TraYaiioorj are reported to give 
, higher out-turns than that grown in other .areas. 

3. Descriptiori aiid Beha^iimt of tiieCfop/ 

■ Turmerhns a herbaoiousuaGEOoot beloBgiiig to the fomily™Zimgil)aracoa6. It 
has a' tillering habit. The iiEinher of tillers geiierallj dspeuds. upon the nature 
, of seed- material and the fertility' of tha soil in' wliioh it gro'ws. Kioh plant 
'■ produces at the most a dozen leaves during its life oy 0 la. The JeaYag are, ,l| 
to 2. feet long and about 6 to 8 inohea broad., Whem' the loaf is wo'll praasod in' 

: hand' it aoiits a- 'special odoiir peculiar to itself/ 

' - Flowering in turmeric ' seems to. bo seas'oa hoiiiirl- In the CTaiijam Ag^aiioy ■ 

■ this crop' is found to flower daring the latter, lialf-of Sopteaiber. The iiower 
, comes out ' through, tha centra of, t'h'e stalk. The'; plant ' proluoss no more growth 

, after iowerxng. Seeds ara reported to haya no. Yiability. 

'.The underground portion is of ooonomic . iiiiportano'e. One year ok! plant 

■ ■ gives' a central 'bvilb geatu'ally k no wa m a Oorm and 4 to' 6 lingers known ns 
.rhko'm'es 'with 2 to. d small oilshoots in each waighiog 25 to 31} tolas, A two 

^ year old plant 'produoas a big .e.eiitral bulb ami 6 to 10 lingers Trith 3 to ‘Pofisiioots 
m each weighing 50 to siO tolas. 

In planting, pieces of rhizome or hogors uto used. The dormant hud 
©Kisti'ng ^ at.' tha ' tip of^ the finger s.prout3 out-of .llia'. grouud^ and forms the shoot, 

■ '■v.E'ry .'soon 'a., solid balb' is fo'rnjed; at th© base 'and 'sweUs/. 'It- produces ' a number 
'■ 'ol'dorma'Bt buds.i, Few 'of tlieBc buds'eproat' axid larm.'-th© fitigers. These iifigers 
'"'" develop' lateral o'ff shoots-: and form the mass of whi^{KECB.' ' 'Thamd.iigome3 do not ha'^a 
any. roots.'; The.eenfcral b.a:lb:poSBe8s^,^B^^^ ■ S,ame' of. the thin fieshy roots go 
'down .'.deep -.'.into ^ the -.'soil .even upto a 'foot. OT'.more, and .develop, ieshy' ■tuberoiis 
■.'■■:'8tt.uctares;. ;,Thes 0 ;fieshy'sttactm^ seeiB' tO:..^ store' water for ' B'Epplyk.g :'To (..tha 
plant during adverse seasons, 

and'Raiiifaiik , 

Turmeric seems to be a tropical crop. It requires a fairly hot olimato 
'■■'and heavy rainfall,'' la places where there is no sufficient rainfall, artificial 
irrigation has to be resorted to. In the Ganjam Agency, in the Malabar coast 
and in Oeylon this crop is purely grown as a rain fed crop, In the Ceded 
districts of Madras, irrigation is an expensive item in the turmeric cultivations. 

3 / ^ Nair is Headmaster of the 1, S* School of Agriculture Balanglr, Patna State (B, S, At) 
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TURMEaio (Ouromm Longao) 

5. Soils. \ , 


Turmerio lias been found to grow on many different kinds of soil varying 
from sandy loa,m to heavy alluvial soils generally found in the daltaio regions. 
It is a heavy feeder just like other root crops. Turmerio does not stand water 
logging. Hence, any tight soil rich in organio matter with faoilities for 
thorough drainage will naturally he suitable to this crop. Ajiy high laud 
whioh has been oitared off its juuglo oan easily he utilised for growing this crop. 
In the Granjam Agonoy the Ehonds grow turmerio in the j ungles after outting 
down the vegetation and burning them. They do gatiairly good returns. 

6. Ptepatory Gultivation. 

Just like any other root orop turmeric requires thorough and clean oultivation. 
If the land is rough and the soil oloddy, planting will be diffioult and germiua' 
tion poor. The roots Will not develop proparl? and the outturn wilt naturally 
be low. Ploughing should, therefore, begin suftioiantly early and oontinue at 
intervals till the planting is done. The plots should be ploughed and cross- 
ploughed half a dozen times at least so that the upper layer of the soil may 
get loose enough for the roots to deyslop and run through all direotious. 

7. Manimng. 

As the crop is a heavy feeder applioatioa of suffioient doses of organio 
manure is essential to have satisfactory returas, It has been reported that 
turmerio requires nitrogen, phosphoric acid, potash and oxides of oaloium and 
magnesium in suffloient quantities. Of theso, potash is required in large quantities 
-—at least 200 lbs. per aore. Nitrogen and phosphorio aoid may be supplied 
t at 30 lbs. each per acre. Magnesium and oaloium oxides need not be applied 
as separate speoial manures heoa^®® they are present in the soil as well as in the 
manure like Farmyard manure an'^ ashes whioh are goneraily applied to this orop. 

System of manuring to the turiiieNo varies from idaoe to place. In the 
plains penning of sheep and oattle is a regular praotioe. 15 to 25 o artloads of 
Farmyard manure, 6 to 10 cartloads of ashes and 8 to 12 Mds of oiloake oan be 
applied per aore. 

In the Q-anjam Agency the Khonda do not apply either Farmyard manure 
or oiloake. They have a sound system of manuring their turmerio orop through 
practical experieaoe over ages. They generally apply 800 mauuds of Sal twigs 
(green leaves with small branches) and 250 Mds of ashes per acre. The green 
leaves are generally applied as a miloh. Applioations of artifioial manures seam 
to have benefioial efleots on this crop. Four maunds of ammonium sulphate and 
3 Mds of potassium sulphate oan be applied per aore with encouraging r esults. 

8. Seed Matetials, . * 

The underground portion of turmerio ooasists of mother bulbs (Oorra) and 
daughter rhizomes. The oorm contain roots, scales and fibrous tissue and pro- 
duos only low grade turmerio of commeroe. The rhizomes are fleshy and clean 
and produce good quality tnrinerio. Hence central bulbs are used as seed 
materials in many parts of India, 

In the Q-anjam Agency both bulbs and rhizomes are used as seed material. 
When bulb is used as seed, the crop is harvestedWithin one year while it takes 
.C two years to harvest when planted with rhisomes. Out. pieces of bulbs as well as 
sy , rhizomes oan also be used as seed material but they do not give encouraging 
' - . results, 

. Full grown bulbs whioh bear a sprouting tendency at the sowing time may 
be selected. Those whioh are affected with any fungoid diseases should be 
Wvoidei. Out or bruised, dried or rotten once may be disoarded as fat as possible. 
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©."Planting. 

Diffsmt systems of plantiiig are followed in different plaoes* 

{a) Flai syBlem. In this the Md is ploughed and manured. Then it is 
leTelled properly. A oountry plough is drawn along the plot and 
the seed material is put one by one in the furrow at a distanee of 
6 to 9 iuohes aooording to the local praotk^^ The furrow which is 
planted with the seed material is generally eoTored^ by the ridges 
Oi the adjacent furrow. This method is followed in the Q-anjam 
Agency by the Khond cultivators. In this the seed rate used ii 
ratlmr high. It comes to 16 to 20^^^ acre acoording to the ^ 

zize of the seed material, i 

(J) Bed Bysiem. Soon as the ploughing is finished the plot is levelled 

properly. Beds 3 feet wide, 6 to 8 inches high and of any conve- f 
ment length are made. Seed material is planted in three rows 1 foot 
apart with 6 to 8 inches interspace from seed to seed. In ^ this 
system 13 to 16 Mds of seed are required per acre. This is 
largely followed in West Coast and Oey Ion. 

{c) Ridy,e and Furrow system. After the field is ploughed and levelled 
properly it is laid out into ridges and furrows. The distance from 
furrow to furrow may b© 1 ft , 2 ft. or 3 ft. On one foot ridge oub 
line of turmeric will be planted and on two feet and three feet 
ridges two lines and three lines will be planted. The distance 
from seed to seed in a row may be about 9 inches. In this system 
the seed rate per acre is about 10 to 12 Mds per acre. This sys^ 
tern is generally followed in places where artificial irrigation is ■ 

: reeorted to. 

turmeric is generally don© at the onset of th# 

south west monsoon. 



Spacing of is interesting to find that wider spacing is 

not fatourabl© to turmeric. The crop responds to smaller spacing and 
gives better outturns. Nine inches spacing between row to row and the 
same distance between plant to plan { seem to b© more useful and pay ing. 

^ 10. „ Other crops grown with Tumietic. 

Turmerio is widely, grown as a mixed crop in th© . Ganjam Agency, , Rahari 
smaller millets, maize and hill paddy (early type) are grown in th© turmeric field. 
After the plantmg of turmeric Bahar and maize are dibbled by hand between tbs 
lowe^of tumerio. In th© case of paddy and smaller millets, they ar© sown bread** 
oast in the plot after which the turruoric is planted in furrows. 

11* ' Rotations*- ■ 

In the Oed^ districts of th© Madras Presidency the turmeric is rotated with 
paddy in liighlands where there is facility lor irrigation. In the West Coast 
turmeric is rotated with rainy season vegetables, pulses and chillies. In th@ 
Ganjam Agency where the land is cheap and extensive, the turmeric is grown in 
the same land once in four years. After the crop is harvested the land is left 
fallow to get itself reouperated by the action of natural weathering agencies. 

.12^ Hoeitig and Weeding*., 

For th© proper development of the underground portions of the root crops th© 

; ioil hear th© base of the plants should be as loose as possible. This will help th© 
easy penetration of the tender roots of the plants and the underground portions 
increase in size better Weads do much harm to the root crops like turmeric. 
Hence much . attention has to be paid for waaiing as well. Two hoeing© and two : 
weedings are necessary for a one year crop of turmeris. 


'• . iLm-^MUoiChmurna Lon0) 

13* ■ Imgatiofi. 

In places where the rainfall is low the crop requires artificial irrigation. In 
the Ceded districts of Madras 4 to 5 irrigations are necessary to mature a crop of 
turmeric. In the West Coast as well as in the Q-anjam Agency where the orop 
depends upon rainfall no irrigation is given to the orop which will facilitate easy 
digging. . , , 

14.., Haiyest. 

The crop generally gets ready for harvest by January by whicli time leaves 
of the plants get dry. The dry stem and the leaves are out with sickles and 
removed .Then the field is ploughed or dag with digging forks. The under- 
ground portions are collected by hand. The rootSj portions of stems and the scales 
are removed from the mother bulbs. Bulbs and the rhiaomes are separately col- 
lected from the field and taken to the godovn. About two huadrei maunds of 
green turmeric can easily be obtained from one acre. There are instances where 
the field has gone up to 400 Mds, per acre. 

16, Pests md Diseases® 

Turmeric crop is not generally suhjeot to any serious disease or pests. Dur- 
ing certain seasons the termerio shoot borer cause dead- 
hearts in turmeric. Ddaspus fulus (Turmeric skipper) larvae mine into the 
turmeric leaves. Both the pests do not cause appreciable damage. 

There is a disease which affects the turmeric rhisomes both in the field and 
in the godown, the Ooletotrioum ouroumae. The disease however is not serious. 



. PART !L 

. The green turmeric. obtained after harvest is not fit to be marketed. It has to. 
he cleaned, boiled, dried, polished and graded before selling to the traders. 

,L Boiling and Dtyiog, , 

(а) Madras System, The green turmeric is cleaned well. The earth and 

other extrenous matter are removed. Gur boiling pan or any other 
convenient vessel is filled with water and kept over the furnace. 
Some oowdung is mixed with the water in the vessel. Suffloient 
turmeric is put so that the oowdung water eantained in the vessel 
will just cover the turmeric. Within 2 to 3 hours after the boiling 
starts, the turmeric gets sof :. Then the boiliug is stopped, water 
is drained and the boiled turmeric is removed to a shade where it 
is dried conveniently. The addition of oowdung to the water in 
which the turmirio is boiled is reported to hive some effect on the 
keeping quality of the our ed turmeric. 

(б) Bombay System, The sides of the vessel in which the hailing is done 

pe lined with dry leaves of turmeric. Sufficient green turmeric 
is put in the vessel Oolrdung water is poured over the turmeric, 
just to cover it com pi etely. Dry turmeric leaves are put over the 
turmeric and plastered with a mixture of mud and oowdung. The 
boiling water generates steam and cooks the turmeric. This 
method takes only 1| to 2 Hours for the fir st boiling. Steam cooking 
seems to produce better grade turmeric of commerce. 
io) Ganjam Agmes Method. In this ^ the oven consists of a coup on the 
ground for feeding fuel with two or three round holes on the 
ground surface for placing earthern pots. Eartheru pots are filled 
with water and the green turmeric is hailed. When the turmeric 

becomes soft and flat on pressing between the first finger And 

the thumb it is understood that the buling is oompletei 
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nniil^F'T 5o?le<i turmeric is generally dried in shade. Drying is done 

2 . Polishing. 

if Ain toiled tumeric after it is dried does not have attractive appearance So 

PolisliiBg is doae in. diSt- rent ways ; . ■■ 

1. The dry turmeric is rubbed against a rough surface with hands. 

“'“•'■“y '">> ««> •>'y 

involved^jiTlbMe oa8r8*iB*^soTedrous^thatiln 

Madw fuTtfvi®tfr?®J machine as well as by power polishers. In 

r;S:z‘p'»^r^ 

, ^ P0lisliO|» of , 

Vid6d^*with"'1" hlnd^lh barrel s ft long and 3 ft. in diameter. It is pro- 

generally put into the barrel 111 tlmhawd il ct ^ “Th;n arJd^Fs'^T' ? d 

In BO domg iheVS agSn?the pSL*^ t ^ „^io|ently disturbed inaldl 

againstone another the barrel as well as 

nolished 70 Ihs nt i it gets such a treatment naturally o-gts 

polished^ 70 lbs. of tumeric generally takes 30 minutes with 400 revo^^^^^^^^^ 

exported every ^yLr^ Ther^ “bout 80,000 Mds.nf polished turmeric is 

the^help of steam^power,^^ polishing is done as side Ime in the rice mills with 

type desoriLd a^ov^ accept ^iT DoliFl?*^ same as the hand maohine of the 
drums driven by power either ifenm lufger quantities at a time in bigger 

about 15 MdsFL^aTouVs^^^^^^ e eotnoity. Hands maohine can polish 

100 Mds. with better resulted oun polish about 

main ALftTAbe^loe^S plant is transferred from the 

maintained by gear arrangment, ^ belts. Eevolutions are adjusted and 

varying ^^^refs ^ofFsuoets\^^TheT'^’^^^^m^p ® ?' 

drums. suoeess. Ihey afe : (i) Bombay drums. (3) Masulipatam 

size. It meafum 5 fMon^i Ind S'fr^ . use Bombay drum is the largest iu 
main body of the drum S made of m„ shape. The 

in thiekness placed close toother reapers 2-^ broad and 

through. The two sides of ti drum are If to f^ll 

lined^with wire netting of r mesfis insidl A^^^ iron plates. The drum is 
middle of the drum which is oonneotad hv n- - through the 

The dry turmerio is filled fast belni fw ^ f “"ungement with the main shaft, 
i. rotated .«»riiag lo“ «>» ' 
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Mamlipatam iypB : Practically in all ©xferBal and mternal features ii is 
same as that of tha Bombay type except in this the gear wheels are directly 
attached to the side plates of th© drum avoiding the necessity of having a separate 
gear shaft. 

Eindpj of polhh\ At Beibaimpur two kinds of polishing are in vogue. 
They ai© : (i) Anakapall© polish^ and. i2) Madras polish. 





3. Grading and Matketing, 


, The differenee. betw'een the above- two polishes is that in the latter 
more .polish is given ; than in the former. ■ Anakapalle polish takes 
. only l|-^',hotir8 whereas the Madras polish requires 2 hours, for a single charge 
Hence j there is a greater percentage of waste as powder in: th© Madras type of. 
poliBh than in the other. 


Different grades of turmeric % ia) Selected fingers^ 

{b) Fingers, 

(<?) Mixed lots, 
id) Bulbs. 

Best price Is geiieyally offered to the' selected fingers and, the lowest price 
to th© bulbs. ■ ■ 

Quality of tnrmeno is generally decided by th© following features : 

{a) By the formation and external appearance of the lot. 
ip) Colour. ■' The best colour is yellow. As the . colour varies from 
yellow to bright oiang© and red, th© quality becomes gradually 
■ inferior. , ■ 


(e) Length and diardness of the ftngen. Hard and long fingers naturally get 
better prices in the market. ’ 

(d} I'Mckne^s of fingers, Thinner th© material the better is its quality. 

((5) Proper polish. Turmerio which has been uniformly polished giving 
a. uniform colour will fetch th© best price in the market. 


4« , Uses , of Tutmetic 


. ■ Turmeric has been used as a condiment and dyestuff. Bull coloured 

‘ inferior ones are utilised for dy© manufacture and th© brighter coloured ones are 
used as condiment - Som.e peop!© use the leaves of turmeric :als'o as condiment. 
Fishes when fried are well covered with the turmerio leaves to give them a 
.peculiar flavour,. " It , is largely-used in the preparation of various Ayurvedic 
drugs. In Europe it is chiefly employ ©d. as a dj© and as a ohemioal test for 
alkalies. The yellow colour of tnimerio is due to the curcumin content E^q Oq) 
of which th© drug contains 0'37o‘ When pur© it forms yellow crystals having 
a vanilla odour and exhibits a fin© blu© colour in reflected sunlight. With 
potassiam permanganate it gives vanillm. Tamllin is soluble in alcohol and 
chloroform. It is sparingly solubl© in water. , Paper tinged with turmerio 
beoomea reddish brown on addition of an alkali. The reddish brown colour 
turns violet on drying which is a test in Alkalimetry, discovered % H. H, Vogel 
in 1815,' 
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A REVIEW 

' ' O'F 

^TASHU PALAN POSHAN^^ 

PoBhaE*’ is the seooni of its Mnd in Hmdi 
laBguag-e, the first one by name Gopalan” being published more than tweEty 
years before, though a more comprehensi'y'e but not giying up-to-dats and valu- 
able infer matioE as the j present one. The amount of literature and its standard, 
on any teohoioal subject or branoh of soienoe, in a language is a barometer 
of the popularity of that subject amongst people reading that language. 
On an important and vitally useful subject like Cattle Breeding and Dairying, 
immense literature was a necessity as improrameat of cattle and production and 
supply of bygieBioally pure and ample milk to urban and rural areas of India 
is a crying need of the day. Poverty of literature is itself the proof of the 
present situation of cattle in India, Bealiaing this state of affairs, attempts 
are now afoot for improving this condition and the^ I. 0. A. R. and the 
provincial and state governments have proposed as their Post War Plans some 
important cattle improvement measures. In order to obtain the co-operation and 
the agriculturists and masses literature is found of utter importance and a book 
liie the piesent one is published at a very opportune time in a language, which 
is to be accepted as the language of India, due to the present political 
aohievememts. ' ^ ' ■ 

Having impressed the necessity of scientific improvemeat in cattle breeding 
by given facts and figures in chapter I, the author proceeds to give hints for selec- 
tion of cows in chapter IT, the different breeds of cattle in India with their impor- 
tant charaoteristios, in chapter IIL Chapter IT deals with the care and manag- 
roent of pregnant cows, and chapters V to TII i^ive details peculiar to oar© and 
managements of bull calves and heifers. Chapter Till describes the proper 
care at the time of first calving of a cow from the time of service. Chapter 
IX is full of different records to be maintained in order to study the value of 
individual animal as well the economics of the whole industry. Chapter X is 
very important as the seleotion of a proper bull plays very important part in 
the improvement of cattle and their yields etc. The bullook-power whiohds the 
only means of cultivation and other importaiat f auctions like transportation of 
materials, waierliftiag, ©to., deserves proper attention. Chapter XI has been 
written on the good and bad points of bullock s and their feeding. Though the 
cow plays its unique important role in the eoonomioa of India, the value of 
buffaloes for pi'oduotion of milk and butterfat cannot be ignored; a full chapter 
XII is devoted to the important breeds of buffaloes, giving their charaoteristios. 
Chapter XIII deals with the breeds of sheep in Indi i. It will be out of 
place to discuss in details the important part of wool industry, hut it must be 
accepted that India is a rich source of this commodity, and improvement measures 
in sheep breeding are essential as it can be seen that the average production 
of wool in India is lesser than what it is in many other countries where improve- 
ments are in progress. Coat is poor man’s cow and in a poor country like 
India the goat must receive proper attention in the interest of masses. It is 
quite natural that one full chapter XI? should describe different breeds in 
India and steps^ for the development of g oat industry. 

Livestock is prone to suffer from different ailments as human beings and ,as 
chapter XT deals in Vety. Science* In the absence of country wide enaotment 
of prevention and control of contagious diseases, it is quite essential that the agri- 
culturists and masses must be thoroughly acquainted with the different measures 
and it is but natural that for the information of all cbnoerned one complete chap- 
ter describes in brief everything^ about the diseases and their treatment. ** Breed- 
ing and deeding must go hand in hand and as such the cultivation of varieties 


of exotio grasses aad ligtjminous fodders is very importaB^^ m a country 
where on an average protein is the first and foremost defioient oonstituent 
in feeds of Hvestook. though minerals and vitamins play a minor role. As suohi 
Mats for cultivation of these are quite appropriate and chapter XVI will 
provide the necessary information.^ Out of season, there is great scarcity of 
fodder, and preservation of fodder is a very interesting and important side of 
feeding problem, riie technique of silo and different silos have been described 
in chapter XVII. The growth and funotioa of udder, the formation of colostrum 
and milk and soma diseases of udder are described in chapter XVIII. I would 
have liked the author to supplement this^ chapter by providing soma piotures 
giving the students a full grasp of the iatrioaoies inside the udder. Ohapter 
XTX deals with constituents of milk, production of hygienical clean milk and 
further treatment, testing of milk and some diseases transmissible through the 
media of milk to human beings. Ohaptera XX to XXIV describe the soicntiftc 
and indigenous preparations and products from milk in the country. 

I would have liked if the author could have given at the end of every 
ohapter a short summary which would have been of immense value especially 
to agriculturists and others who would make the best use of cardinal points 
stated therein. The author could have made the book more informative and 
interesting by providing more pictures and diagpms in Ms book. No doubt, 
the author has taken great pains to collect information from various sources and 
put it in a very simple language. Animal bteeding is an art and a science, and 
as such soientifio knowledge to be expressed in a local language is a hard task. 
I can say that the author has successfully given out a valuable contribution 
which will be of great use to students and all interested in cattle improvement. 

—fif. S. Bapat^ Vety. Dep»^ Baroda State. 


: . THl 0/N RATIO AND ITS IMPORTANCE, 

Ooniintied from page „ ■ 

Hooker (1925) enumerates various ways in which carbohy drat© nitrogen rela- 
tionships, may be varied. 

The carbohydrate content may be increased By girdling, by thinniog, and by 
the application of nitrogen at certain times. , It miy be decreased by sha 
shorteuing the daily period of illumination, defoliation, manuring with nitrogenous 
fertilisers, etc. 

The nitrogen content, on the other hand, can be increased by manuring, shad- 
ing, defoliation and certain types of pruning. It may be decreased by girdling, 
or defoliation early in the season, or pruning, and in some oases the insoluble 
nitrogen may be increased by shortening the day. Th© nitrogen content may also 
be deore'ised by sod. 

For a time tbe ratio was used to explain nearly ©very manifestation of the 
plant. Work has, however, pointed out: — When two factors play as complex and 
various parts in plant metabolism as do nitrogen and carbohydrate* each being 
present in more than one form, and each being assigned a multiple role, it is 
ijardly to be expected that their relation to each other may be expressed by a 
simple mathematical ratio. This would imply that the two are interdependent 
variables, and that together they constitute a motor whioM conditions the activity 
of the plant4a this case, vegetative and reproductive activity.’’ 
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"Editorial 

How muob and whafc kind of shelter oau be eoonomioally justified for 
Indian milk oattle ? How much for work cattle P 

In Western and particularly Northern countries, fairly extansire stadias 
have been made on the eflecb of teiuperatura an! other olimatb effieots on the 
milk production of heavy uilkingoovs As a matter of course, some shelter is 
provide! for milk and work animals, but in many places having far worse oli. 
mates than the Plains of India, no shelter whatever is provided for other animals. 

We have seen no discussion or report of research on the effect of shelter or 
its lack for Indian cattle under Indian climatic conditions. The need of some 
shelter for young calves born in winter seems to be established. It is undoubted- 
ly a oouvenienoB for the milker to have a shelter with easily oleanable floor for 
milking, but this can be provided for by a comparatively small structure in which 
the animals can be milked in rotation. We sentimentally compare our own oom- 
fort and think that animals need the same sort of protection. Has any one 
watched a herd of cows to see whether they go in to shelter where they are not 
j fed to escape from rain ? Oattle do lie in shade in hot weather. If shelter Is 
' provided for shelter only, not for feeding, will they go inside a barn or prefer to 
lie outside in the shade of trees P 

Though as yet it has had very little attention from agricultural workers, 
there is a fermenting desire for batter homes in the villages and if and when 
building materials become more freely available, it appears likely that there will 
be much rebuilding of existing villages. The drive for increase of cultivated 
area will doubtless lead to the building of new villages. What shall we reoom* ^ 
mend to those wishing to build new cattle shelters ? Shall we base our recotu- 
mendations on what we think we would find comfortable ? Have we or can we 
get any objective measures of the value of shelter in increasing the production 
of milk, meat, or lyool by Indian animals? If such increase is demonstrated, 
what is a suitable basis for capitalising it in the form of shelter to be built? ‘ W« 
expect implements and machinery, animals and other facilities for production to ■ 
pay interest on the investment and depreoiation in the form of increased earn- 
ings. ■ Do our animal shelters earn interest on the investment in them plus depte* 
elation, in the form of inoreaged produotion whioh would not oeour without 
the sheitw? ■ ' " . , 
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When I have raised this fuestion with indmdusls and classes of students, 
the question of protection from wild animals and thieves nsuallj comes up. Are 
our present recommended buildings economical means of providing this protec- 
tion ? What would be the percentage loss without the buildings from either of 
these dangers P Can we provide this protection to the degree needed by some 
cheaper means P 

Both Agriouitnral Engineers and Animal Husbandry men are asked for 
recommendations about plans for cattle shelters. What can we recommend with 
the confidence that our recommendations can be supported by reliable soientiflo 
evidence ? 

—Mason Vattoh, 

AGEIOULTTJRE IN THE MONBA COUNTRY OP THE BALIPARA 
, ■ FRONTIER TRACT, ASSAM. 

■ .By . . ;■ ■■ 

' B. M. PoGH* 

Assisfant Agrimdtvrdl North-East Frontier Agency, 

Geography of the Area. 

, , The Monba area lies in the extreme North-West of Assam and oocupies 

praotioally the whole of the Western Section of the Balipara Frontier Traot 
which is bounded on the South by the Brahmaputra or Assam Valley ou the 
West by Bhutan, on the North by Tibet, and on the East by the Sadiya Frontier 
Tract. The M( nba area, which is inhabited by the Monba tribe, is a very 

mountains vary in height from 
aootit t),Duu it. above sea level m the lower ranges to about 15 000 to 19 000 ft 

in the upper ranges which really constitute the Eastern ranges of the Greater 
Himalayas, However, the usual heights of the mountains in the central area of 
the Monba country are from 8,000 to 10,000 ft. The valleys and the neighbour- 
ing mountain slopes m which crops are grown are at elevations varying from 
about 5,000 R. m the extreme Bast of the area to about 10,000 feet on the West 
and North West. _ The mam river flowing through this area is the Digieu with 
Its many tributaries, the iMst important of which is the Daingkhe riwr The 
gigien flows through the Dirang Dmng valley and the Dsinikhe through the 
perdukpen (Shergaon and Dukpen or Rupa) valley. In fact, the whole frea is 
h series of moimtams and fast Sowing mountain streams or rivers. The Digian 
flbws into the Bharoli nver whieh later joins the Brahmaputra, ^ 

The area is praotioally unexplored, as very few officers’ had been into the 
area, and even they m lower elevations only. The means of oommunication 
With Assam and the rest oilniia are very difficult mountain paths through very 
thick tropical forests about 40 miles in width, which are almost impenetrable in 
the rainy season. Th^e area is for all practical purposes considered closed as far 

T“r“ during the rainy season. All trade, 

^e little that there is, with India, is closed during that season On the othnr 
hand, communications with Tibet and Bhutan with the area remain eW dtr- 
A mountain passes because of the 

the area reo.eive8 a very moderate rainfalf The annual raSfdli?; 
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^ reTOrded, was oaly 4f5 inoiie-s. II; is profealilo tlie Rupa TalleT soath 

of Dirang Dzong* valloy gets a, little morp, pp.-f almpt 50-55 irolin-"' • Knt 

1 ® ^ .■ eore-mos at logl-er elevations i e 

10,000 ft. and upwards, espeomlly.in the winter, saowfo.! io tha vdf,,ys 

Ti ... PifaGtieBily iOO udleB in ieiicth ond f,Poijt loO r.n‘]”n 

»bo,e-,.|.,„„,„-,„awo.,i.,g itl,. m»ki„..;oi' iin.U o,' ,.l,.ol,oi™Tfe 

lh«grmdmj;ol,-™>»mtoaouta,cBtly .i.U tio liolp oj »,t,.r mill, : .d 

- Viilagej piper wukmg, ^ mom 

on tl.o mountain slopes are oaH 
rbododendions, various pmes, and VAnous saiili slinibs suoh as kaftran 

tmimi. from which wintergreeu oil may ba obtainni In the vaHet s V!‘nl.tt 
known m the Khasi Hilk as Sonpkon Ehm4 ^ P,^uX::Sa 
winch may be used for grafting apples and o her pome fruits • toX/A "u wSt 
6 18 supposed to be a host pbmt of wheat rusts ; vihiirnum fvekdnm a wild fmit 

known m khasi as mi Img, ivhiob is eatable and is also ooiaiutMiiy’ used os b-it 
M fish ; and, m some plaa^s «y/&C;thB keedSf'^^ 

valued as a spioe by the J?roht.ier peopio, ^ t ^ . 

: : . : : , Tigera and wild elephants' do'^ not ieeemvfou»bcn«*ti!v:' the 

inny. be seen aeiir ths S'herdiiknpm'irO- ''v^ 

<,|^Wides:preaa_in tbe ,arGa bnti,are. foiiud 'in: mosfeiiB 
S' riLa mountam, half way, between Shergaon^ 

The jnpst common .fishun the streameof. the urea 

' :,, OffOpS gltOWHTO tM©' aitea. ' 

::yv :: ''.(i)- Grain crops.: ' ^ 7; , 

:;; -f ,,:;b_ : The most' eom'ffion grain/crons T,, Ah 

l y : their order of d:m;|mrfence: todh6donir''n4rde' ’'c?;vP'^*' r’''^ 

m.im,, Bog., maiet. (B«,™ 

I,: im ? 

i^^^raetioaliy, all of dhexion »rotrP'dii Rra'4Av^‘^^'‘- 
iiiittlhbmadek :Bat::{|;'mSh4SI 
CibOlieyiJpb'tllowr a more'eoonomearus^of ^bulS^k'X 

:;.;;:;:;:dnra:iatSk';;:-ii?7hile' the dne'iTn«n4'4^/': -4 'r ' 

;;'#^etief:ia:' Qotb|si|Bibif||S|!ijm?*^4behXs^4h^ 
S:iSitt!ikptea;tb:;|p0eia|l^f^gie6®ii;|tughhp,j,fe4A4l^ 
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There are two varieties of this crop. One of them, knowa locally as ^ 
OniBohung is reddish-stemmed and possesses big seeds. This variety does not 
seem to grow well at higher elevations and is, therefore, mostly oonfioed to the 
slopes np to about 7,500 ft The other variety known locally as Brasma has 
greemeh'yellow stems and smaller seeds which are bitter in taste. This is mostly 
grown at higher elevations and also, it seems, on poorer soils, as it is probably 
more hardy than Grunohung. Brasma is found up to 10,000 ft. at Seng© Dzong, 
Buckwheat is a very short-seasoned crop. It is generally sown from the 3rd 
week of August to the 3rd week of September and harvested in Ootober-November. 

The most rapid method of improving this crop in order to increase the yield 
may be the iotroduotion of new varieties, after proper trial, from other hill areas 
of India suoli as Almora and Naini Tal, or by the introduction of European 
varieties from Germany or Eussia. 

BARLET {Eordemn tulgare mr, nuda) is another important grain crop of the ^ 
area and is known locally as bong/^ This is, unlike the buckwheat, a winter 
crop, but both of them are ** naked,” that is without a husk attached to the grain 
after threshing. One of these varieties possesses long awns or beard, while 
the other variety is hooded/^ that is, it possesses a hood in place of an awn. 

Both th©^ varieties are grown in the winter and therefore are, unlike the barleys 
on the plains of India, very resistant to frost and snow. In fact, the crop ge^s a ^ 

great deal of its moisture from frost and snow. The main crop of barley is sown 
in November-Deoember and harvested in April-May. 

Any attempt to improve the yields of barley should consist in studying 
those two varieties and any other that may be grown in the area with a view to 
sekctionfor yields and adaptability in various parts of the area. Introduction 
ot winter barleys from European countries, the United States of America, or i 

Oanada, may be attempted later after we are thoroughly acquainted with th© ' 

existing local varieties. 

WHEAT {Triiimm known locally as remhong,’’ is another very 

important grain crop of the area, but its acreage appears to be less than that of 
barley. It appears that the local people in general prefer barley to wheat as a 
crop. Unlike the conditions found on the plains of India, it also appears that 
kter poorer soils than barley. This observation may be confirmed 

The wheat grown in the area seems to belong to the common bread wheat, 
so common throughout the world, but it is a variety that can also withstand frost 
and snow well It sown at the same time as barley and also reaped at the same 
tim^ The people of the area claim to possess only one variety, although there 
are he^ds with various lengths of awns in the wheat obtained from the same field. ^ 
Ihe wheat crop in the area may, therefore, be a mixture of varieties. 

In order to increase the yield of this* crop, it is necessary to study the 
local crop,^ with a view to selection of the best strains. Later, some outstanding 
winter varieties from the West or from the North-West Frontier Province may 
be introduced after observation and trial in the area itself. 

I was told that the wheat of the area is not attacked by rust. This should 
hreeders^^^^ ^he fact may later prove to be of immense advantage to wheat 

'i*^ , . a very bad pest of wheat as hundreds of them 

light on a wheat or barley field just after sowing. They may, however, pick 
hp only those gmna that are exposed and not covered with soil ^ 

, ; is also a popular wam^season crop of the area. There ' 

various ;Tarieties 'of it, but all of them belong to the Flint type of maw. ^ 

Xhfae ^ are kept^ -more or 4eS3 pure , as it ' appears that there is very little cross- 
breeding lu the crop, .ririeties proiuea vary good ears, It is 
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doubtful if anything should be don© immediately to improve the yields 
of this orop by seleotion, introdiiotion or oroBS-breading. Any introduotiou 
of a new variety from outside might afleot the present varieties adversely by 
orosS'breeding, Howsvar, a study of -th© looal varieties should ha made with 
a view to find out their speoial uses and/or adaptihility. 

FINGER MI LLET {Elemim coracana) h by far th© most common of the 
three or four millets found in th© area. It is grown in the warm season in poorer 
soils than those used for other grain crops, but in better soils than for other 
millets. It is a good millet to grow, and is, from the point of view of nutrition, 
better than the other millets. It is sown in June-July and harvested in 
Ootober-November. After the crop is harvested, cattle and horses are also let 
loose to feed on the straw left behind in the fields. It appears that th© crop 
is also a mixture of varieties as some heads have only five “fingers^^ whereas 
others have up to nine ^'fingers/^ This should be studied with a view to seleo- 
tion of improved strains. Samples of this millet may also be sent to the Millet 
Specialist, Ooimbator©, who, in return, may send his improved types for trial 
in the area. , 

GRAIN COCKSCOMB is generally sown as a mixed crop with finger 
millet. There are two types of this crop ; one which is locally known as 
Mo is green-stemmed and has white seed and the other, known as Mooholo, is 
red-stemmed with hlaok seeds. The seeds are used as rjTain and 
The crop, however, is not important, so that for the present it may b© 
T©ft'"a!on©, . 

FOXTAIL mim BEOIWOR'N millet {Panmm 

miliaceum) ar© minor inUlets and are grown in very limited quantities in the area. 

JOB^S TBAR8. {Ooix Lachryma'Johi) is found in th© area, but is not usually 
cultivated. A wild variety with large seeds is found near cultivated fields. 
Job*s Tears from th© Naga Hills and other hill areas of Assam may b© 
introduced. 

: (2)Pnlses, 

is the only puls© crop found in the area. It is no w grown 
as a mixed crop with maisse. An introduction of better varietiaa from other 
hill sections of India such as Almora and Naini Tal, or from Ohiaa and Japan 
may improve th© yield and th© quality of the crop. As it is a leguminous crop 
which helps add nitrogen to the soil, a more extensive use of the crop may b© 
©neouraged. 

(3) ¥egatable Crops. - ’ ^ 

G BILLIES ' the most common vegetable in the larea. They 
, ar© eaten as a vegetable and not as a spice, Tha roofs of the houses of whole 
villages in the area are sometimes covered with red chillies drying, giving 
a very attractive appearance to the village when viewed from a distanoe. 
It^ seems there is one variety which is extensively grown in the area. It hasrs 
fairly large fruits, and is not very hoi It is doubtful if anything should ba 
done to this crop, 

RADISH is another very common vegetable crop of the area. The 
variety sown is excellent and should be introduced to other hill areas. ■ v 

POr^^rO is not as yet a very popular vegetable. The area, however, m 
quite suitable for growing potatoes. Two varieties were notice i on my tour; 
one with small tubers is considered to be a local variety, while another with 
bigger tubers is said to have been introduced from Shillong. The local ou& ■ 
vators claim that th© local variety yields more par acre than thaShiUong 
variety. Further trials may bs -made with other varieties from S|iUloag su% 
as Arran ponsul| Inverness Fayourit© and Up-to-data, : ; ^ ; 
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POTATO also ?:rrows well in Tarioiis plaoos,, bat tha looil peopl© 
baY« perbf'.ps nor greatly n^'ished it„ 

OTIIHll VEGETABLES mdi as' _ IctfiioBj eabbi^g*©, ©anliflower, tomato, 
bririjal;, celery, ]!Ui,n[!kin, goarci, taniip, pea,^ Fresoh bean and okra, grow 
quite well, but tba lee i! laKupls liave not 'quite learned to eat them. It is part^' 
oub'arly uniWtuinite tli-.t ta;aatof'i3 aot eaten at ail, A wiki tom ito Jove 
apple) grows wiki in fertile 'soils, but Moiilia eiuklrori pay no atteiitloa to it, 
although tile fruits a 1^0 Terir Bv/aet Attampts Biioald^ be made to popiilaudis© 
these vegetables. 

(4.. Fibre Crop^i 

A species of nettle whi.fdi grows wild in the area and rhe a (ramie) seem 
to be the only, sources of fibre in the firea:. I siso earn© across cotton which 
appears to he bmiaiirme (8ea Itlond or Egyptian cotton) at an elevation 

of about 5IjC0;ft. The pkint seems to do well although tb© bolls had not ripened 
whim I visited the place. The knives of this cotton are three lobad, the bracts 
are deeply serrated, otkI th© liolis are fairly large and pitted. Neither flowers 
nor eottdn fibres were olrUrnablo at that time, so that it could not bo properly 
■■identiSedv-'.. 

(5, Spieea 

The only spicepion’nd in the arec is what is known locally as Jubrang 
^.^antknfifimn (ikhm)Am\ known in tho Khasi Hills as jaim\ This plant grows 
wild, but its seids with ihe onlts (sepals) are oarefally colleotad and used as 
Bpice locally, or for expert to ether 'areas* ' 

(Q) Drugs • . 

•'gcaiie tea plants were found at Ehong'ataii elevation of abimt 7J}00 to' 
7,500 feel above sea level^ but the local people do not seem to ba acqa-datel 
withii ■ , , 

Thfe Monbas, howavei^ make tea out of alder leaves, 

(7) Fruits. 

There are praofically ho 'fruits gmmi in the area although I fouud^ some 
orange trees at .Chepjang Bear Dirung Dsong. /riie fruits, however, are quit© 
'small and somewhat sour. The o.yea slioiild be. very auit':ible for 'all deeiduous 
fruits Bimh as apples, pours, peaches, plums ami poaiegranates* 

, . EjBtesiiBof-Groppilig , , , ■ ' 

The system g of eropping in the area seem to depend mostly on th© lay of 
the land' i/nd its elevation. In areas which ar© capable of being oanverted 
into' vet tcin^crs^ the-'iiieia -©.fOp is rice. , Thisds usually hot followed by any 
Other crop, althongh.lt seems' possible to grow,, with heavy maBuring, winter 
wheat aflai’ rice had becD harvcndcul ;Oe poorly terraced ianck th© main crops 
are make and buokwbeat or finger mllk't, Mak,© is sown m th© early summer 
followad by buckwheat. In s^nm fxe!<is of rnaif.©. soya bean is sown after the mai^© 
'.'has' giowB , ,a fev/' inohes. Finger , millet',, however, 'is hot usually followed by 
any other ciop. More cc/ii‘njonly the fields of finger millet eontaia alao a 
crop- of grain cfcksQomb (Mo ^laml Moeh'olu). Oa slopes •which are left alaiost 
without any 'attempt at terracing, and, where the soil is sometimes kept from 
; 3 hpvingdowBwards with -stbhespr failau trees, th© aium crops are barley aaa 
la 'very poor soils foxtail ailllct or broomaorii millet is gro^va, 

'■:}‘'>;’;3kvatic», -with its acebm|Kraying heat ur cold, seems to datermine how 
]oiai:Fy crops • caa bo obtaiiioi horn a ‘field ia oa© year. At Nyukmadoag (about 
Ji0(>|,,^fl4:aad.Seage (about 10,00b ft.) only one crop a 'year can be grown. 

K icbAihAte'crppi ia these '■■rbgioBB’ar^ the |Htter buckwheat, barley and wheat. 

^ ./C^boul 6,S00 to. JjOOO feet) two or three crops ar© obtained in oh©/ 
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year* In this section the forest or grass area is cleared by catting and thou 
fired. The first crop generally sown is maiae which is sown in March and 
harvested ia Juae-Jaly. But before the tnaiga is harvested, potatoes are sown 
between the plants of maissa and harvastel in Augast or September, A«* soon 
as the potatoes, are harvested hiiokwheat is sown, and the crop is ready for 
harvesting in November. These fields are then left fallow. In other fields, 
make is followed by wheat. The latter is sown in October or early Novamher 
and is harvested in April or May, 

These systems of cropping mast have been evolved through years of 
experience, and seem to be quite suitable for their various localities. However, 
the growing of the soya bean may be enooaraged wherever it suits their 
economy, as this crop, like most legumes, has the property of enriohiog the 
soil The praotioe of growing soya beans with maize as is done in Ohepjang 
near Dirang Dzong is highly to be reeom mended. 

Manuring 

The Monbas are acquainted with the value of farmyard manure. This is 
usually applied to the maize crop which is sown in the early summer. The 
residual effect of the manure on the sueoBeding crops seems also to be realised* 
Previous to the sowing of barley or wheat their animals are - tethered in the 
fields which are thus manured by droppings from, these animals* 

Very extensive use is also made of the oak leaves. Large forests oF this 
tree are preservedj acorns being planted where the trees are thin. The leaves 
are collected in December and January and heaped in a pile until they begin to 
rot. These are then spread on the fields of maize and raked in. 

In order that oak leaves may rot properly, watering the pile may have 
to be resorted to. A starter of welldeoomposed farmyard manure or welhrotteu 
leaf*monld may be added in order to hasten the deco aposition. Oom position of 
oak leaves with farmyard manure may also help to increase the amount of 
manure available. 

Alder leaves and cosmos which grows wild in some places may al«o be 
used in composting. It also appears that a species of wild indigo {Tndtgofera 
grows profusely in certain areas much os on the northern slopes of Bo mdi Li 
facing Rahmog, This plant may be tried for regenerating fields depleted of 
nitrogen or for oomposting with farmyard manure. 

Animal Husbandry Aud Dairying 

CO frg in the area are of two kinds each of which seems specially adapted to 
its own area. The first type of cattle seem to be hybrids of mifchan or gayal 
{Bob frontalis.) These animals are fairly big in size, much larger than the cattle 
of the Ai'sam Valley. However, the yield of milk is poor, although perhaps 
not poorer than that of the oattk of the pi lins of Assam. . The average oow of 
this type does not ^ yield more than 2 to *4 seerg of milk a day. Milk yielk 
of this type of animals can easily be improved by cross-breeding with foreign 
breeds such as the Holatein-Friesiaa, Jersey, Guernsey, or Brown Swiss, As 
the local cattle are very tractable and may be more resistant iodise ises than 
European breeds, it may not be desirable to have too much of the European 
blood in them. However, a pure herd of European breed may be kept for 
observation in the area. 

These cows live only ou pasture they will graze on grasses on the mom* 
tain slopes or in harvested fields of maize. or finger millet, etc. If superior battle 
are evolved or brought to th« area, they must have a better supply of fodder. 

Both bulls and bullocks are used for ploughing. But as the bulls are very 
active and somewhat easily exoitbdsit would ba preferable to castrate all but 
the breeding bulls. Gastration, as is practised nowin the area, is a painful 
snd difflcult process. If ^^Burdiggo emasulatomes * oan be secured and made 
availably the operation can be more easily performed. / 
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Another type of cattle foaad in the area are those which are raised at 
higher elevations, from about 8,000 ft. upwards to the snow line. These are 
hybrids of yak and glang {?) , The yak is a fairly large 

animal weighing about VOO to 800 lbs., and possesses long hair ©specially 
towards the abdomen. It also possesses long horns that ate well spread out. 
The animal is very agile and (juiok in its movements. Its habits are somewhat 
wild. It lives almost altogether on pasture, but is also fend of ground grain. 
The glang, on the • ther hand, is a smallish animal ^^©ighiiig about 200 to 300 
lbs 5 its height being only about 3 to 8h feet. The hair is somewhat long 
especially on the sides, and greyish-blaeL It is also a slower animal and 
seems more docile. In appearance it somewhat resembles a donkey. Tb© 
hybrids of these two animals present a very interesting problem in animal 
genetics. It seems that the Monbas are masters in the art of animal breeding 
They not only make us© of the phenomenon known as heterosis or hybrid 
vigour in tb© crossing of these anioials, but are also acquainted with the probable 
results of breeding these animals in various combinations. But in every case 
only pure-bred yak and the glang bulla are used in breeding. ' The Monbas claim 
that the hybrid males are sterile. This should be confirmed, and studied if true. 


Ti e most desirable animal seems to be the jommu, a female foppa or dzo^d or 
/e, which is a hybrid of a glang bull and a female yak, known m 6ree ov dhee. 
The jommu is considered to b© the best milker of all the hybrids obtained from 
their several eoinbinations, even better than the pamjommu which is the progeny 
of a male yak and a glamjmtt, a female glang; The jommu is a medium si^ied 


animal weighing 500 to 600 lbs. and gives about 4 to 6 seers of milk a da v. 
The je is a very useful beast of burden. 

In order to control the breeding 


of glang and bree, the hind parts of the 
hre© are covered with a cloth until a suitable moment arrives for the small 
glang to mate with the hree, a much bigger animal. This opportunity often 
comes when the glung and bree are left alone and when the bree is going down 
the slope. And in order that this female yak be not served by any othei animal, 
the hairs near the vagina of the bree are fired so that the vagina of the animal 
becomes very delicate ^ and sensitive, and, consequently, it no longer allows any 
other animal to serve it. 


I am of the opinion that a study of the progeny of the various combina- 
tions of these animals is on© that will help advance the scienee of animal geuetios 
in this country. 


In order to increase the fodder for these cattle, several methods may be 
adopted, I would first recommend the growing of lucerne {Medkago saMm) and 
oats. Other fodder crops such as the species of Sacchnrum known in Ehasi as 
pai kdorit and now grown on the Upper Shillong Farm, herseem {Trifolmn alemn- 
drinum}^ giant sunfiowers and mangolds may be tried. A village 

silo pit may also be dug whore there is a large herd of cattle. Hay-making 
by the method described by .Dr, Talapatra (.See the annual report of the cattle 
nutrition scheme, Assam, for 1945-46) may also be adopted. 
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Careful investigations and obaarvations would, therefore, have fo be made before 
anything is done about this. luqiiiry see^s also to iaiiGate that the yield of 
wool in the higher or oooler regions of the area is better than in the lower and 
warmer regions. This may have to be verified. 

OQAT8 are also plentiful in the area. They are of a breed that seems 
admirably suited- to these'/mountainous regions; as they ' are active and appear 
to be very sure-footed.' ;. milk is not consumed. When the Monbas learn 

to drink goat’s milk, the Jumna Pari breed of the United Provinces may be used 
for crossing with the local br^ed to increase the milk yWd 

PIG8 - are also plantifnl in the area. They are a smallish breed, but may 
grow bigger if better fed. At prf^sent they get only the husk of grain or 
leavings from the kitchen, and also serve as scavengers. 

^ Gross-breeding with European breeds, such as these now in the military 
dairies in Shillong, may improve the size of the breed, 

POULTRY consists of ohiokens only. The breed of ohiokens seems fairly 
good, but are not good layers. The breed may be improved in size and egg 
laying by the introduoticn of Ehode Island Reds nr White Leghorns. Nyuk- 
pjiadong (6,000 ft ) is the village with the greatest number of chickens and eggs 
in the area. The village may be presented with some Rhode Island Red 
cockerels. Eggs keep very well at this place because of the cold 

HORSES in the Monba area are the most common beasts of burden. They 
are very tractable and docile. The breed may be improved by the selection of 
sires, "We may also attempt to use horses in farming operations, 

BEES occur almost altogether in a wild state. Except at Rupa, bee- 
keeping seems to be considered again4 the r^ligioo of the M*mb A model 
hive or two at Kupa may popul irise bee-keeping in the area. If this industry 
is developed, it may prove a souro^^ of income to toe Monbaa, Tue be«rs’ fodder 
may oonsist of flowers of the radish, sunflower, buckwheat, various cucurbits, 
and many other flowering plants such as the rhododendrons which thrive so well 
■ ■ in the area. 

DOGS in the Monba area are of three types. The large type, very similar 
to the shepherd dog, is used in rounding up cattle and as watch dogs at night. 
They are very fierce and strong. The medium type is a hanti!ig do/, v-ry 
much like the pariah of the plains in app^^a ranee. The thir l ty|M, thni pug 
is the smallest, weighing only 6 to S lbs. when full-grown. It is a lap dog and, 
useful only as an alarm clock. 

DAIRY PR0DUGT8 in the Monba area are ohurpia^ a local cheese, and 
7noh^ a local butter or ghee. Both are very pmr as cheese and batter or ghee 
res I actively. These are manufacturi^d riaiuly from the milk of the yak hyunla 
which seems to be very rich in butterf it, much richer it seemsi even than 
buffalo milk. The development of the butter and ghee industry A the area 
seems to me to require immediate action. A person with the inliau D Try 
Diploma and therefore trained in the prap.aration of butter, ghee and cheese 
should be locakd for a few montlis at Sengs Dzong or at Lubr-iug to teach 
the Monbas modern methods of making batter and gh^^e. Oheese miking would 
require a bigger investment and may be postponed for the time being. . ' 

Agrioiiltnral' Implex ■ 

Th©^ Monbas use a plough which is altogether made of w^od, fSv^n the 
'■ plough'point is- of "wood:,- 'This ■ requires' frequent' -lenewai'; sn;J; 
detaohafole. It is wedged into the plough exactly after the of thn blade 

of a carpenter’s plane The only instr ment needed for re-sharpMiu?5g it or 
for replacing it is a dm which is carried by all Monba males, including small 
oys, on their waists, A steel point may be introduced to the area if steel can 
bedropped from aeroplanes with the aid of parachutes. 
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The Monba yoke is very bog, about; 12 feet or so m length. This allows 
a persoa to walk betiweea the bullooka in order to ooatrol them while ploughiog. 
K the bullooks are oaatrated and properly trained, it does not seem neoessary 
that an e:!5:tra person be utilised in this way for controlling them while plough- 
ing, A shorter yoke (an Assam yoke for example) b be introduced to the 
■^srea alter trial. 

^ other minor agricultural implement I saw them use is a sort of a 
piok-axe, or a chisel attaohed to a handle in the form of an axe. This is used 
for breaking the clods left by the plough in covering the seeds sown. Sometimes 
a wooden mallet ia also used in further breaking the olods. Both these opera- 
tions which are now done mostly by females may be performed with the help 
of bullooks by ‘‘beaming/’ planking or “laddering,” 

Soil Erosion 

Although the country is very mountainous, yet because of the low rainfall, 
the danger of erosion does not seem q^uite apparent. Terracing on steep slopes 
does not, therefore, appear to be economical, at least to the generation which 
does the terracing However, much of the rich surface soil in many pxrts of 
the area which jhimming has not touched or even in areas jhtmming had 

been practised for generations may be oonserve i by proper terracing. This, 
however, would have to bo subaidi^ad by Government, as otherwise the local 
people themselves may not do it as they do not see any immediate advantage 
in terracing. 
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11. Historical Eevlew, 

Ikata (1^28; reported that an undesoribed species of attacks the 

leaves and stems of the chrysanthemnm in Japan oaasing wilting and death. 
White (1930) found Fmarium oulmonmi pathogenic to ohrjsanthemum and other 
hosts. White (1931) reported that Fmarium spp* caused stem rot and finally 
death of the host plants, Marohal (1932) found that Fmarium dianthi ommA 
collar canker and wilting of ohrysantheimm. Mine. Oum (1933) reported that 
the species of Fumriim of the section M.artieUa caused wilting and death of the 
hosts* Servam (1939) described a wilt and decay of chrysanthemum caused by 
Fmarium dianihL As yet wilting of chrysanthemum due to Fmarium spp. has 
not been reported from India, 

HI Symptoms* 

Roots of the affected pi tuts were disintegrated^ discoloured and brittle in 
nature* There were very few lateral roots. The stem was discoloured black 
with brownish streaks up to a height of ^ inches from the collar. The pith of the 
affected stems was partially rotten and broke easily. Leaves at first lose their 
turgidity, become yellowish after a time, turn brown, dry, and ultimately drop 

Once the leaves wither and dry up the plant gradually withers and dies. 
Younger plants are attacked more severely and t le affected plants die before 
they can form buds and towers. The fungus my o alia m was found in the roots 
and to" a height of 1*5 to 2 inches in the stem above the collar. Sactions of the 
diseased materia! shoved the presence of myoaliu n in the roots and the collar 
of the plants only, 

1¥. Isolation. 

Wilted plants ^ wera^ carefully removed from the pots with the roots and the 
rootlets, the remaining soil round the roots was washed out with a fine jet of 
water so as to keep the roots and rootlets intact. The affected parts were out into 
1 cm. pieces which were surface sterilissed in one per cent silver nitrate solution 
for two minutes and washed twice in sterilised four per cent sodium chloride 
solution to precipitate the silver chloride. The treated pieces were aseptioaly 
transferred to potato dextrose agar slants for growth and mcubatioa. Seven 
isolations from each of the 14 wilted plants were made and a number of organisms 
were'ohtained as will bo seen from table 1,- 


WILT AND COLLAR ROT OB’ ORNAMENTAL GlIBYSANTHBMOM ^ 
■ ■■(JAUSED, -BY :SPBOIES OP-'FraiiJIf7Jf AND BY 
SBIWOTOmA SOLAN ■ 


Nonn R. Dey, B. Se., (Aa,); Assoc.,: I. A.' R. I., 
Deparimmt of Agronomy f .AgrieuUurul Imtitutey Allahabad, 


In September, 194i, wilted plants of ohrysanfehemam from the Myoologioal 
Section, Imperial Agricultural Research Institute, were examined to find out 
whether any causal organisms were r sponsible for the wilting of the hosts. 
The affected plants were carefully examined macrosoopioally as well as mioroa- 
oopicaily and it was found that there was a disooloration at the base of the 
stems rising to a distance of i to 2 inohes fro n the collar. Sections from the 
diseased area showed the presence of a fungus raycelium with no sporubtioa. 
With a view to finding out the organism causing wilting and death of the host 
plants an experiment was carried out to see whether the fungi isolated vvere 
really responsible for the destruction of the host plants* 
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Table I. 

Namher of organimn isolaied fmu the different plants. 


Plants 


and X 
and YII 


V and VI 
and IX 
and XU 


Organism 


Bormodendron sp. 
Fmariwn sp. 
Rhizoclonia solani 
Fusarium sp. 
Fusarium sp. 

Zythin bicolor 
Helminthosporium sp. 
AUernaria sp. 


Numler of isolations made 


V. Cultural Characteristics. 

i93or^j7;A“i'“tfp i”£r.nd 

(«j Isolates from plants IX gave rise to a moderate growth of blaok surfaeA 

7»5Vl»w.W;iLrL2^ 

He oohracoM Koetly hj-perbelie.Uj. oarv“^B.l°La"TJ 
leaSL brZ.t 

t in' ‘1“’' !>“>"> 

dielribnled oil ovei tke agar sSSl The heiba*”*!.' '’'S”? eolotolia 
angle after .erne diel.no? S pS 

oolleoted together to form minute brewn f °‘i th® myoelmm 

were found -fairly a W^ntlv arthrer^®^^^^^^^ ^ 

the side of the gla^ss tube * ^ ^ b? 

{if) Isolates from plants IV V and Vr +1 r . 

Fmuntm. Bluish areon snrvmdnnHi same, being a species of 

was good growth of whiff «Ir,Vl ^“ i"®SiBlarly and there 

conidia were fouT-d beine thicker f mycelium. Macro- 

The ohlamydosSores wefe s^alL^^ Jb («’). I 

W Isolates from plants VIII and IX were mteroalary or terminal. 

Both mioro-Ld IcJffoonidia^ of 

oai t t; “‘r®'" 2:r,°rti 

: Isolates from plants Xl and XTT y - 

SphaeropHidahs. Q-rowth was scarce and white **'¥yonbjif ^ of 

oxal cream or pale veilow of fieab er%ira° j ^.^OBmia weresuperfi- 

Spores being elliptical 

(,«»■) The isolate from plant XITT wen «. w.,;™' .,r 

and olive in\olo^'*^*‘*^n conidio- 

' “ colour. Oomdxa were small 

(wfl.The;‘daplate;,fre!p;plft3it::XlVilMr^^ 


-. ■ I ■ _ ■ ^■. ■? 
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VI. Pathogenicity. 

To see whether the f angi isolated were parasitic to the host plants, soil 
mooulation with oultiires of the different isolates was done an l the young hosts 
were grown on the infeoted soil. 

Method i The different isolates were grown on oorn meal soil medium 
prepared as follows— 

Ten per oent corn moal plus 90 par cent sieved soil and 30 c.o. of water 
for every 100 groas. of the mixture. 250 grrns. of the medium was put in 500 
^ 0 . 0 . “erlenmeyer^’ iasfcs and steriiissad by autoclaving at 20 lbs. for two hours 
' at a temperature of l2«FO. 

The inooulam was prepared by growing and incubating the various 
isolates on the oorn^ meal soil medium for 15 to 20 days at Croom tempera- 
ture). After the period of inoubatioa all the inoculum of eichi isolate was taken 
out separately and mixed well with f jur parts of garden soil (one part farmyard 
manure and three parts clay loam.) Approximately, lOO grams o the mixture 
was put round the root of each of the young plants, the mixture was lightly 
covered over with garden soil. The pots eontaining the infected plants were 
kept in the shade and watered till the plants had established themselves. 

In each blook there were three rows of eleven pots each, each pot oontaining 
one host grown in soil mixed with the inooalum of on© particular isolate. There 
were 10 replicate each of one fijwer colour and one pot of the same colour as 
the control for one isolate. Fourteen isolates were replicated eleven times each 
for the three different tower colours giving a total of 432 eigho inch pots 
containing the infeoted soil 

Observations ou the inoculation experiment were taken 10 days after soil 
inoculation and continued for a period of four months. Soil inooulatioa was 
don© from the let to 5th April, 1942, and the wilting of the plants was first 
noticed after a month. After the 23th of August, 1912, no more plants wilted and 
the numbar of plants affieote 1 by that time % the various organisms parasitic to 
the hosts are given in table II. 

. , : Table II 

lUmlh of the in feoHon expenment 


Culture of 
organisms 

Mumber of 
plants 
infected 

leolatio’js 

made 

1 

Fe remit ago of 
infection 

Oigaiiism isolated. 

Uormrdendro n 

■ 2 

4 

nil 

.4 ltem<t ria. 

Fusi^ritim sp. 

0 

0 

nil 

ml 

HMzooton iisolani . 

' '9 ■ 

20 

20 

Original. 

Fumrium sp. 

15 

30 

■';3 

Original 

])o. 

10 

1 20 ■ 

27 

n'a. 

Do 

■ --o. ■ 

1 W 

20 

Original 

;do. 

10 ' 

20 

io 

Orig’siial 

00. 

7 

14 

20 

[ Origmat 

BormodmdrQn 

1 , 

2 ! 

nil 

IMmintho^porium 

Zythia sp. 

3 1 

9 i 

, nil 

AUermria 

Helminthoipdnum sp 

' 0 , 

0 I 

1 nil 

Nil 

AUernaTia>Bp‘ 

, ■ I , 

2 ' 

j nil 

Fimriiim 
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•a t organism isolatefi from the infeoted host III was Rhmctonia solani 

cited bj Eogera (m5) BoirtjohzHdium soto?: (Prill and Dal} Donk. Thh, 
^lour of surface and serial myoeliam is fawn, becoming darker with age, 
Hyphae branch freely, each branch band ng towards its parent hyphae and 
running parallel to it The branches are oonstrioted at the base and oat off from 
the parent hyphae by a septa which is 14 to 15u away from the point of origin. 
Minute dark brown solerotia are formed in clusters away from the centre, near 
the edge of the culture, and on the iaside of the tube. Scler)tia are irregular Sat 
and crust likOj composed of many short celled stout hyphae and irregular barrel 
shaped calk* Ihs average wilth of the hyphae is 7‘8u the range being 6'9 to 


la the plants attacked by either of these organisms the vascular bundles of the 
host are attacked and clogged by the fungus mycelium thus stopping tae low 
of water and plant sap through the vessels causing the hosts to gradually wilt 
and ultimately die. In both instances of attack the collar and the roots are 
the most affected parts. 


VII Morphology, 

Oultures of Fmarium sp. were grown on two per c'=‘nt potato dextrose agar 
and steam ^d rice r. speotivaly for 21 days at 20 ‘0 and 30®O to distinguish and 
separate them into the different species and sections. The different species were 
differentiated from one another by the colour, growth and the morphological 
characters. The various colours were identified from Ridgway (1912) and rioe 
medium was prepared according to Wollenweber et al (1925). The Roman 
numerals with figures in brackets indicate the colour chart in Ridgway^s colour 
standards, and colour nomenclature. 


(?4 The isolate from plants II and VII was identified as Fm'irhm oqimeU 
30. y. buliatum fSherb.) Wr There was an abundant growth of aeri il . 


(Gda.) Saco. v. buliatum (Sherb.) Wr There was an abundant growth ui^ n 
and surface mycelium, the colour in miss being whitish to pale ochraoeoua buff 
(XV-i-/).^ Sporodoohia and pionnotes are present, Microconidii and mostly 
maorooonidia are found. Maoroconidia are spin lie to sickle shaped, not as curved 
as those in the typical represmtativas of the group. The basal cell is not 
always distinctly foot celled, the middle calk of the oonidia are broader and 
slightly darker than the longer end ceils : the apical o41 is 1 ngthened being 
whip shaped. Maorooonidia are mostly 3 to 5 septate, the 3«septate oonidia 
measure 33X3 75u usually 3‘36X‘^ ^"3. 8u, while the S-septat-^ coni iia are 
42X4 3u, the range being 3l-47X4d*4 9a. Ghlamydo-p)r03 are in chains 
usually intercalary and sometimes termiaal; they are in clusters being globose 
to spherical^ one to two-oelled the wall at first smooth later on beoom’ ng warty. 
The colour in mass being oohraceous buif ',XV-150 to buokthorn brown (XV-i7^j, 
The stroma as well as the substrata are leather coloured. 


(i) The isolate from plants I and X was a species of EormQd&ndron. The 
folony DU potato dextrose a»*ar is black with a compact surface growtk of 
moderate aerial mycelium. Hyphae are creeping and collect in clusters. Ooui- 
diopbores are erect, septate and dark fuscous. Oonidia are in chains, rn the 
branches, globose to ovoid in shape and olivaceous to fuscous in colour. 


A 
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mostJy .(MilatEjdosporos iita roiighj ...wa-rtjj hjaliai mostly • 

interoalarj, s^rriietimes teriniiiaL, ■■ O.iie-oelled: measiiriag '7"3d ■ aad .two-oaltod 
ineaeariug 12 >::,7’3.a, spiieriu.hl in ■ shape, ■. Oolonr of the ■ myoelium ia tliemass' 
is pale YiriaoeouS'fawii'. XL »i3h); to ■brownisli 'white oa rice .medium, . 

i'U] Th© isolate £roni plaLit VIII and I’X waf? icIeiitifM m a Fmnrmm sp, o! 
the S0(3fcioii MiU'lueUa. Ihifi aolo'iy on agar pi^:^dao8d hi to'- inode myoeiiumv"^ 
Stroma prftkisli bail ami rJii.a ?4ilic?ro0 >siiclia oyal to s pi mil a shii'ped and 
. .maeroconi'iia me abini-laat ^'saiisa.ge shapsd witl'i'bhiiitr' apes ■not di-stinotly foot-" 

■ oeUed. layfiliEo but 'i?*,. ■ Ohlamjdospares are roagii, warty, 

' hyaliaa,; and mo3fclyVater0aiaryj',splisfioAlio\shapa, 

(vly Tho isolate from plants XI and XII Zi/fJm /ra/of (B. and BrJ 
Cooks and 'Mass, The colony Woi,s soaroe, and "w'hite, small pyonidm.are- saperfieial" 
to 'sub8up8idie/i.al,' io3h .cream, or 'palo^ ysilow in" colour, Spherical - to' s.ab-globose- ia"" 

■ sha.pa, .bFaakiti.g., easily^ .an 1 'ha'?© oo montln..-. Spores are eUipticfi.l'. mi'Eute,' 

■ oontiouoiis and iiyaiine. Pvmirldia measure 90.— TOO a the '. a? 0 rage^ being' flOOiiI 
Spores measure dni— 3‘ IXl‘7— 2* m the average being 3'v^-Xl'9a. 

(?;?!?} The isolate from plant XIH was Hdmiatho^porimi. compmtum Karst. 
The eoiony in culture being ulivaoeona black (XLYI— -.U )* Myoalium is septate 

branched and sooty in colour, . ^ ; ■ ■ . ^ 

Hyphae measure 70 - r20iiXQ -'“lOu, Oonidia ellipaoiiial^ 1«4 septate 
slightly Si>oty, measuring '12031 X^'Oo., 

{’diii) The isolate fro u plant XIV was identified as AUermria 'ditkoh 
P. Bran, Ilyphal tufts are ' spread out and brownish coiiidia are slightly 
pedicellate, raised, yellow'Lls hrowai in coloui*, in the beginning they are onc-oclled. 
ITitioiataly beoa-ning d~!) s-^-pttte, the septa is eoastrietad towards the end. 
Ooriidia measure 25— 45X 10™ij,5a. 

¥III Conodiisioiis. 

Of the eight different ©"'gaiiism-^ isolated from the wilted plants only three 
proved to be pathogenic to the hoAtn, c uising wilting and altirnata deith as shown 
by the results of iiiB inl-.otiou exparimsnt and re-isol.xtion of these organisms 
from the aifeated host parts. Out of these tlires organisms Fmariim mlani v. mimm 
caused the most damage, the pBroent'ige of infection and loss being 17 per cent, 
while Rhimtonia mhai ami Fmnrium sp. of the saotioii Martiella oaused 20 and 
18 per cent wilting and death of the host respectively, 

. The species of Kusarinm parasitic to tha chrysanthemum was similar to 
those recorded end d'^^seribel byWoHenber and Itsinkiag While the 

Ehisoolonia re-isolated fraui the iofeoted hosts is the same m described by Shaw ' 

' (1912) as ooouring on peanut, cotton, jute and cowpea. Butler (1918). raoorda it on 
cowpea as ilf/poelmm mlaH and says that it is the sterile condition of a Basidio- 
myeetoua fungus allied to OoHiom^unv Eiipmhiim andis'foand in association' with 
the form having the perfect stage. Mata ■(192L^ describes 'it as lihizQOimm mlmiL , 
Taslim (1928)- reports a stem, rot of barseem due to this fungus, , ■ , 

IX Summary '■ . -L y y' 

1, The wilting and stem rot of ornamental chrysanthemum was. oaraed by 

■ three- different organisiM;.. -i 

/V-h- , _ .'2, , The causal organisms yffeoting tha 'hosts are {a) Fimrium ^dmi- y* minim* 

' (£) RMmeMa ndmi Kahi^ {o} y7m§rimn s p, of the. section Martieli^* ■ - ' ■ . ' ' ' ' 
:Lvhy'^8-''-'-'All the 'organisms .aaused a, sf a type-of wilting 'of' the hosts which;;; 

jwera killed when youngs,,. _• L',,'.; : ' ' ■ h 

'r-;; 4 The causal organisms'axe high temperature fungi causing most damage s 
■dur|Bg. the rains, ' _ 
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5, The other five organismB isolated from the dead acd wilted hosts were 
spro jphytnB. 

fi. Theplaata with mauve ooloured flowers were the most susoeptihle to 
the wilt, while the plauta having yellow coloured flowers were most resistant to it. 

7. Wilt and collar rot of ohrysautharuum oiusel by Fwat-ium sp. or by 
«oZa'» has not been recorded iu lu iia bo far. This therefore ia a new 
record for India. 
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BLOOD MBAL^ 

By 

T. W. Mitim, M. So., D. Y. M., 

Read oftM DepaHfnent of Attim'd Bmbandnj Dairpng^ 

Agrkuliural TmfiiuU^ Allahabad* 

Metij poultry and swine are omnivorous animais. Many r.f India’s millions 
haliitually have a diet approaching the vegetarian, but even the most orthodox 
Hindu admits the necessity of milk or milk products in the diet if one is to main- 
tain his health and strength through an otherwise vegetarian diet. 

Animal products in diets. 

The main necessity for animal products in this diet is the need for supplying 
essential amiuo-aoids which are not found in the plant proteins. The cow, horse, 
goat, sheep^ rabbit and elephant re(juir 0 animal protein in their extreme youth 
only. After a few months they are weanei from their mother’s milk and from that 
time onwards subsist on a completely vegetarian diet. Some animal husbifidman 
in India try to raise their poultry and swine ou a diet that does not provide sufB- 
cient animal products If a few hens are kept and are allowed free range they 
can usually find enough worms and insects to balance their diet ; if^ on the other 
band, large numbers of fowls are kept iu oonSnement, adequate provision must be 
made for a supplementary protein concentrate of animal origin. M^any subs- 
tances have been used successfully and poultry-keepers throughout the world 
recogiik© the value of milk products, fish meal, meat meal, tankage ani blood 
meal in the diet of fowls. In India many householders buy offal from the butcher 
and after cooking it chop it up and feed it to their poultry" The main drawbaois 
in the use of this product are that it is often dif^ult to secure sulBoienfc of the 
material, that it is sometimes difficult also to get the material in a fresh state, 
that considerable effort is necessary to prepare it for the fowls, and that the 
matenal is of poor keeping quality. One reason why so little animal protein is 
used in the diet of men and omnivorous animils in India is beoauso this is iisually 
the moat expensive item of the diet. Another drawback is that these animal 
products are the most difficult of all foods to keep fresh and palatable. 

Here at the Agricultural Institute we formerly used skimmed milk, whey, 
butter- milk and offal for our poultry. Upon starting our piggery and enlarging 
our poultry enterprise, we were soon faced with a shortage of animal products for 
feeding, therefore, wo explored the possibilities of other sources. The most pro- 
mising source seemed to be blood meal This product has had very limited use 
for the purpose for which we required it, but has been used primar ily as a ferti- 
lisser, especially for sugarcane and similar crops needing the addition of consider- 
able nitrogen to the soil for maintaining soil fertility. The blood meal as avail- 
able in Indian markets is entirely unsuitable^ for feeding purposes, because it is 
usually prepared near the city boneyard and is, undoubtedly, adulterated with 
earth containing bacteria, many of which would be pathogaaic for livestock. 
Since much of this commercial blood meal has remained moist for a long 
time and has undergone putrefaction, it is palat ible and of a lower nutri- 
tional value than it would be if it had been dried thoroughly while fresh. It was 
soon evident to us that in order to assure ourselves of a satisfactory product we 
must prepare it ourselves. . 

■M€d;Iiodofpr6pa3fa^ioB, 

After some experimentation we developed a simple, eflceafcive method of pre- 
paration, All the equipment naodad can he secured or prepared easily in the 
hasaar of an average Indian city. We use a large iron kettle {khmhi) over an open 

, • Eeproduced from the Indkm Warming ^ Fo!. F/I, No* 5, 1.916, 
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fire for heatiB'g.tlie bloocL A press similar, to, that, ..iwed .for Bialmg . oider. ex-- 
pragseB tlie extra moisture from the cooked Mood. 'Vhh press oaa b© msd© from 
the nut and screw as commonly employrd iu mmnwvQhl' mmm machines* The 
only other items of equipment required are containers for tlio blood and a fidt, 
dry, sunny surface: Ws bring the blood frooi the Hlaiighterdioiisa in a bull- 
drawn night-soil eaxt and _ the prepared product is dried on a cement roof* 

In many of the slaughter-houses in Indian eitioa. the Mood is oompletoly 
wasted, in others it is oolleoted and prapared for fertiliser. We contract for all 
the fresh blood daily for a period of ten months of the year. Orir men fill the 
oatt with the fresh clotted blood acouraulatiiig in the gutter as the animals are 
being slaughtered. Upon their return to our farm they heat- to boiling about 
.three -g.alloEs nf water in th© iron .kettle' and po.iir^in .tein gallons of the blood. ■ .It ■ 
takes about a half-andiour of heating with oontinaoiis stirring with a spade to 
cook the blood completely, the stirring is very t\©oa*iaa?y to present soorohing a?rd 
resultant lowered palatability. As soon as the bhsod hocom^^s firm o,nci aimilar in 
consistency and appearance to chunks of cooked liver it is remold to the press. 
Several 'poniids of Witer are squeezed oot of it and thrown i^do the irr-igation 
ditch. v-^Ths^ 'i cake of blood is kept in covera l tins OFeiaight. .(Anifnals 

areMnughtered.late in. ^ ©yeDiTigs, so that it is impossible to h,ave tli@ prod not 
ready for drying . until lat© at night.) The- loo gar mois" oakes stan'I the greater 

■ is A One can amell ammonia as it. evaporates from tho .deeona- ■ 

^;posiBg. mass* 'Ma.g .within >a few hours.- Thus it is .essential 

that the cake be broken up into small par'ioles and spread a? thinly as possible 
over a hard surface exposed to the strong ravs of th© sun immediately. Darifig 
the days’ when the sun’s heat is intense the hlf^od r^^oomes dry and hard within 
on©, day, ' At other times two or three days of drying may be iieoesaary ; in t sia 
case it is a good practice to remove the blood in the ! 3 to uftoroGaii to prevent its 
becoming moist from dew- When the blood is efcely dry it bsooiaea black 

and brittle, in many ways resembling oharcoaL It. c-ui tlKii be broken up oa a 
nil or crushed under a heavy iron or stone hammer. We prefer to grind our meal 
in a hammer mill. During moist weather, e.*=jpeciallr, a strong odour as of burnt 
feathers comes from the hammer mill ; but if the product has been properly pre- 
pared it is quite odourless. The black blood meal will keep for months in a dry 
place ; if it is allowed to become wet, maggots develop in it and the protein begins 
to disintegrate and give o.if ammonia. 

The British Method 

During the present war the British have mmi a good deal of blood in feodin<> 
Their poultry and it has been recoiiimended in Britain th'it blood be oooke.l in- -a 
bag within a container of boiling water, this oooked blood is thea fed moist to 
their ^ poultry. W© prefer to urn our blood as rnmils in a dry state. This meal 
, is mixed with grain and grain products to form a poultry mash or for feed for 
other iivestook. The resulting feed may be nmistPiuid 'or‘ ied yiry ; but in no 
case may more be moistened than will be coBsumed within a few miiniteB, since 
it' deteriorates rapidly when moist. We moisten it only when w© have whey 
or hattermilk to be fed to the poultry, 

'■ StlggeHtibn for feeding. ^ 

Blood’ meal contains the greatest amount of protein of any feed stuff. The 
. figure -'Msually given is approximately 82 per cent protein. Analysis of some of 
;;.\0hr meal sjiows hpp^s’pximately 80 per protein Meat sorap oootains about 
.55 . cent protein %ni few of th© oilcakes contain more than 35 or 40 per cent 
.^Thusdt; is fvident that blood m©al is v©ry conceotrated feed. The 
/Mlbwtog.-tTabie , ly a' suggestion for feeding poultry when blood meal is to b© 
%^oBly'aouri)e of 'auimal. protein in the diet. 
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Table I. 

Sugffestion for fee diny poulHy tshen bUod meal hike only source of a imnl prof eh 

, Mash feed. Scratch feed. 

Maize (ground) 30 lb. Whole barley 30 lb. 

Wheat bran 20 „ Jowor 26 „ 

Gpund barley 10 „ Whole wheat 26 


These two feeds can be mixed together in equal quantities and fed in a 
trough or the mash may be fed in a hopper and the soratoh feed scattered in 
litter or on clean ground We prefer to feed both mixed together in a special 
trough, we find that this mixture maintains the growth and development of our 
poultry and keeps up the egg yield. For temporarily inoreasing the protein oon- 
of tae feed we mix less of the soratoh mixture with the mash mixture, this is 
done in the case of young obioks. The mash mixture contains 23*5 per cent pro- 
^*^ein * *““*“*'® equal amounts contains 17‘7 per ^nt 

t , ^Qformation is available on the value of blood meal as 

feed and it is a popular belief among feeders in America that it is of fairly low 
Diologioal value as compared with the other sonroes of animal protein. Tests 
however, have shown that the digestibility of blood is very high and there is little 
evidence to support this prejndioe. We feel that if the blood which is now wasted 
throughout India could be made into blood meal of a quality suitable for feeding 
livestcwk, India s wealth would be increased and millions of her protein- starved 
animals could be more adequately fed. 


THE EELIABILITY OF RANIKHET ¥40GIN1®« 

It is often asked— what proof is there, outside the laboratory, that the 
Ranikhet'disease Taooine ©yolved at Mukteswar is ©fleotiye ? The following 
note oontains an answer* 

Heavy mortality was osperienoed in one pen on the .Military Poultry 
Pam adjaoent to the Imperial Veterinary Researoh Institute Poultry Parm 
on 3nd January, 1946, but, owing to deaths from other causes inoluding fowl 
oholera, the presence of Ranikhet disease was not recognized until 8th January, 
1946* Necessary instruotions regarding isolation of the affected pen were 
issued as soon ag the losses occurred, but, eventaally, the disease spread to the 
greater part of the farm ^ and over 3,000 birds were lost during^ the month of 
January. None of the birds had been previously inoculated against Ranikhet 
disease with chick embryo vaooine. vaocination on the military farm was 
begun on 24th January, 1946, and completed on 26th January, 1946. Losses from 
Ranikhet disease were last recorded five days after the completion of vaocination. 

Oases of Ranikhet disease were diagnosed in one pen on the Imperial 
Veterinary Research Institute Poultry Farm on 3rd January, 1946, and eventually, 
three pens coutaiuiog a total of 48 birds were involved. In these pens 22 
birds had previously been inoculated against Ranikhet disease, some in 1944 and the 
others in 1945. Seventeen birds out of the 26 non-vaocinated ones died from 
R^imikhet disease, while no deaths occurred amongst the vaccinated ones. All 
the birds in the three affected pens were quarantined in their houses as soon as 
disease was suspected, and the non-vacoinated birds in these as well as in the 
adjacent pans were vaccinated against Ranikhet disease within 48 hours. 
A fresh outbrf^afe of the disease was diagaose i on the 5th February, 1946, in oue 
pen of BOB*vaceiaated chickens in a brooder house ; vaocination of these birds 
had not been done as they were oonsid^^red to be too young for routine vaccina- 
tion. All the birds in the affected pen were destroyed to prevent any possible 
spread of the disease to the other pens and the rest of the birds were vaooinated 
without delay. No losses from the disease were experienced in any of the 
other pens, ' 

The high losses experienced on the Military Poultry Farm oau be attribu- 
ted to failure to carry out routine vacoinations with the vaccine which has been 
recently evolved at the Institute, delay in carrying out vaccination once the 
disease was diagnosed, and breakdown in quarantining the affected pens from 
the healthy ones. The comparative low losses in the pens on the institute’s farm 
can be attributed to previous vacoinations against Ranikhet disease, over 90 per 
cent of the total stock in the runs had previously been vaooinated, prompt quaran- 
tining of affected pens and vaccination of the non-vacoinated birds in the affected 
and ad|oimng^ pens, In fact, a striking feature of the outbreak w is the absence 
of Ranikhet disease among birds which had been vaocinated in 1944 or 1945.-— 
Jmjm'ial Qouncil o/ Agricultufal BeBearch, 


Beprodaced from the Indian Warming^ Yol, FIX No, 5, Mag^ 1946, 
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THE FIELD PUBLICITY OB&ANIZATION 

(limed bj/ the Qetitr^l Offioe of the Field PuMieity Org/inimtion, Department 
of Information and Broadeaiting, Government, of India.) 

With the oessation of hostilities, the different post-war plans for the 
improvement of rural India are awaiting execution. For working out these 
plans in an efficient manner, the people for whom these welfare measures are 
meant, should be told about these. For it is on the understanding and oo-opera- 
tion of the villagers themselves that persons charged with the welfare work 
must, to a great extent, depend. Publicity should, therefore, form an integral 
part of these post-war developmental schemes. The brochure under review 
provides an excellent guide which will go a long way to make publicity work 
in villages easy, effective and systematic. The aim should be to develop in the 
villagers a desire to work of their own accord for better villages. This can be 
achieved by educative publicity, by stimulating and canalizing the energy, 
interest and enthusiasm of the people for better living. 

The problem is the medium through which such educative programmes can 
he brought to the notice of those for whom they are meant. Obviously, film 
publicity, ‘ the best form of audio-visual puhlioity ’ is the most helpful means 
of providing authentic information. Since the supply of information films 
must necessarily be limited these can he supplemented by lectures, illustrated 
by lantern slides or pictures. Exhibitions and demonstrations are important 
in visual publioity and competitions and shows are ‘ the strongest stimulant 
and spur to development effect. ’ A consideration of various other means of 
propaganda has also been included. A comparative estimate of different methods 
of propaganda has been given and the suitability of particular types for patti- 
oular occasions or for particular purposes emphasized. Entertainment may be 
profitably oombined with propaganda through dramas, songs, and broadcasting 
of rural programmes. 

A scheme of Field Publicity Organization, the * F. P. O.’, has been given 
and the functions of each offioe defined. “ The ‘ F. P. 0.* consists of a Central 
organization with the Government of India which acts as an initiating, guiding 
and co ordinating agency and, in the provinces, Provincial Organizations which 
form a branch of the Provincial Publicity under the Provincial Government, 

the basis of the Provincial Organization is a fiaet of Mobile 

Publioity Units of which, as the first stage, one unit is based in each Civil 
District.” The District Unit, happens to be the foundation of the *F, P. 0.’, 
‘ The Unit comes under the general administrative control of the District Officer.’ 

Plans for conducting well-conceived and carefully organized publicity 
Oampaigns have been set out in great detail. Bach campaign must have a 
definite object and a clear-out plan of action, all the possible means of propa- 
ganda ought to he utilized to gain the objective. 

There is a valuable appendix to the booklet giving instruction regarding 
the management, administration and control of the 'F. P. O’. The duties of 
the staff have been detailed therein and the proper maintenance of all equipment 
has been stressed. 

The broohur is well-vreitten and neatly printed with an attractive get«up. 
It is a useful publication and may very wall serve as a veritable text and 
reference book to all persons interested in publicity work,... U. N. 0. 

• Uheee reviews teiVe bees reproduced from the Indian Farmingt Fol. 711, No. 6, May 19|6. 
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CENTRIFUGAL PUMPS 

BUILT TO REMAIN 

ON THE FRON r 

EVEN AFTER WAR . 

THEY HAVE ATTAINED SUCH HIGH STANDARD 
IN QUALITY, EFFICIENCY AND PERFORMANCE 
THAT YOU CAN FULLY RELY ON THEM FOR 
YOUR POST-WAR IRRIGATION 
SCHEMES. 


■VARIOUS MODELS, MOST SIZES 


> . Write far a Catalogue 

I liirlosRar Brothers Ltd. 

| ; KIRLOSKABVA0I (Di.1. SATABA) 
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